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While a rock bit is drilling, the mud 
stream acts as a ‘‘shovel”—lifting the cut- 
tings off the bottom and carrying them out. 
How well a bit drills depends in large 
measure on how well this “shoveling” ac- 
tion takes place. 


With a REED Twin-Blast Rock Bit, this 


to give you FASTER DRILLING 
and MORE FOOTAGE PER BIT 


“shoveling” action is better. Streamline 
slush nozzles aim high velocity streams of 
mud directly at the bottom of the hole— 
giving a better bottom hole cleaning action 
that results in faster drilling and more hole 
per bit. 


REED ROLLER BIT COMPANY 


Houston 1, Texas 


TWIN-BLAST 
ROCK BITS 
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Steel Plate Structures 
for Refineries 
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It is necessary for a refinery to install efficient, 
high capacity equipment to produce the highest 
practical yields from every Saad of crude oil. 
Throughout the petroleum, petro-chemical and 
chemical industries, Horton structures are playing 
a vital part in increasing production and attaining 
new operating efficiencies. The ability of Chicago 
Bridge & Iron Company to fabricate and erect all 
types of steel plate refinery tower and storage tank 
has been proven by thousands of installations 
throughout the world. 


The catalyst storage tank and Hortondome roof 
tank shown here were built by us for the Continental 
Oil Company’s refinery in Denver. We also build 
absorber towers, propanizers, vacuum towers, re- 
actors, Hortonspheres, Horton Floating Roofs or 
whatever steel plate equipment or storage tanks 
your refinery needs. 
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Further details may be obtained by writing our 
nearest office. 
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Oil Women Are Here to Stay 















































>. and gas and supply companies looked with interest, some amusement, and con- 
siderable pride at the earnest and enthusiastic Desk and Derrick women who held a 
large organizational meeting in Houston, Texas, last month. The men have lent every 
assistance in helping the women have their own organization, one which is unusual in 
U. S. industry. This is a report to men of the petroleum industry who know better than 
most the value of good organization. 

In the first place, the field of endeavor has broadened and clubs have multiplied 
since Inez Awtry sought her employer’s approval for a get-acquainted meeting of New 
Orleans oil women. In less than three years there are Desk and Derrick Clubs in some 
40 cities of the United States and Canada. 

The important factor is not the organizing but what the organization proposes to 
accomplish. 

The clubs have a stated purpose—to gain a better understanding of the industry. 
Members meet for lectures and films, and go on field trips to see for themselves how 
operations are carried on by oil and gas and allied industries. 

This Desk and Derrick educational program is directed toward two main goals 
—one is helping members to do a better job in their companies and the other is teach- 
them to be better representatives of their industry in relations with the public. 

It is early to measure the actual progress in reaching these objectives. It it not too 
early to say that if the purpose and hopes of Desk and Derrick are realized a new great 
force will be added to others in the persevering effort to improve industrial and public 
relations. 

The constant threat to the industry’s fight to remain a free enterprise is the public 
distrust of oil and gas operations that it does not understand. As women of the industry 
broaden their knowledge, they may be better interpreters of the industry to the public 
than the trained geologists and engineers and chemists, who have trouble simplifying 
the technical problems, which they know to be far from simple. 

So far the most significant outcome of the Desk and Derrick Clubs seems to be a 
more enthusiastic approach of the members toward their jobs and their industry. This 
attitude is hard to define yet evidence of such a new spirit was everywhere at the 
Houston convention. It was revealed in uncommon friendliness, in eagerness to partici- 
pate in the program, in the pleased display of company affiliations on identification 
tags. Conventioneers sought members who worked for their company from other cities 
as eagerly as they sought new friends. Confined to words this may seem a small factor 
but it represents the difference between working for a company and working in a com- 
pany. The new attitude has developed from greater fellowship, from better under- 
standing of oil and gas operations, greater confidence in ability to do a good job, and 
from a new feeling of being a part of a great and fascinating industry. It makes the 
time spent working, worth living. 

Successful men have found that the pursuit of business and industry can bring 
satisfaction and pleasure than can be more important than the money his efforts earn. 
This appears especially true in the petroleum industry. When women were thrown into ' 
the economic world of modern times they worked almost solely for income. Through 
the activities of the Desk and Derrick Clubs women of the petroleum industry now seek 
the intangible but invaluable interest in achieving so that they too can turn their jobs 
into careers.—E. A. 
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“OILWELL'S” No. 66 Rig.. for 4,500 to 7,500 ft. drilling 
“OILWELL’S”’ No. 76 Rig..for 7,000 to 10,000 ft. drilling 


7 OILWELL'S” No. 96 Rig..for drilling beyond 10,00 


"“OILWELL’S”? No. 66 Draw Works and com- 
panion No. 550 Drive is a compact rig—embodying the 
latest design features and is adapted for two or three 
engines and one or two pump drives. In this one rig, 
an operator has a choice of either a straight mechanical 
draw works or a torque convertor rig. By a simple 
change, possible in the field, the draw works can be 
changed from six speeds forward to three speeds for- 
ward when using torque convertor equipped engines. . 
This rig also has the many field proven features which 
have contributed so much to the ease of handling and 
the outstanding performance of larger ‘‘Oilwell’’ rigs. 


OIL WELL SUPPLY 
DIVISION 
UNITED STATES STEEL COMPANY 
Executive Office—DALLAS, TEXAS Area Offices —— CALGARY, CANADA 
Export Office— : CASPER, WYOMING .. . COLUMBUS, 0. 
30 ROCKEFELLER PLAZA DALLAS, TEXAS .. . HOUSTON, TEXAS 
NEW YORK 20, N.-Y. TULSA, OKLA. ...LOS ANGELES, CALIF. 
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With or Without Torque Convertor 


The No. 66 Draw Works has a selection of six forward 
and one reverse drum speed with three forward and one 
reverse rotary speed. 


The No. 63-T Draw Works for use with two or three 
torque-convertor-equipped engines, has three forward and 
one reverse drum speeds and three forward and one reverse 
rotary speeds. 

These rigs are basically the same and can easily be con- 
verted from one type to the other. Both rigs have a built-in, 
high-speed, high-capacity hydromatic brake. The draw 
works can be assembled as a unit with the drive and can 
be moved complete with engines;. or when desired, the 
drive with engines can be separated from the draw works 
for moving separately. 


Ask ... your “Oilwell’’ Representative for all the 
facts about this newest “Oilwell” Rig—or write for 
your copy of Booklet No. 1-53. 
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PETROLIC PERSONALITIES 











M. ©. Nearly Gets Caught 


Congratulations to Tommy Johnston who has moved to Hous- 
ton, Texas, and will henceforth officiate as executive vice presi- 
dent of Johnston Testers, Inc. We remember when Tommy was 
a much lesser pumpkins than he is today and, while working 
directly for M. O. Johnston as a field engineer, had landed 
formation testing equipment at a well in West Texas, prepara- 
.tory to making a test the next morning. That afternoon when 
he had gone back to town, M. O. showed up at the well, an- 
nouncing his attachment to the Johnston organization, but not 
mentioning either his name or his position. He was promptly 
put to work, making-up the testing equipment, and he applied 
himself vigorously and without demur for some time. But, it was 
a hot day and along about 3 o’clock M. O. gave up. He had 
picked up his jacket and was about to take off, when the drill- 
ing superintendent yelled, “Hi there! Where do you think you're 
going at this time of day?” “It’s too hot,” replied M. O., “I’m 
going back to the hotel.” “Is that so?” said the supe, sarcastic- 
ally, “Well, by so and so, you’d better not let Tommy Johnston 
catch you!” 

Incidentally, as part of this same institutional change, Bill 
Bettis becomes vice president in charge of western division and 
export, with headquarters in Los Angeles. Bill had a great deal 
to do with the origin of that illustrious association, the Nomads; 
is a past president of the Los Angeles chapter, and is one of the 
best known and most esteemed equipment executives of the 
west. He has been a fine host over many years to countless 
petroleum emissaries from foreign fields and is just as well ac- 
quainted and regarded in the remoter outposts as he is in his 
home bailiwick. 


Expatriate Returns Home 


We hear tell that Jim Gregory is going back to California 
from Texas, to accept a position as vice president in charge of 
field operations for Terminal Drilling and Harbor Production 
Companies in Los Angeles. Jim is a high-ranking graduate of 
Caltech and is a descendant of a pioneer oil family. His dad, 
Holt Gregory, was a biggie in Union Oil Company’s land de- 
partment for yahs and yahs while we were struggling for recog- 
nition there. Jim is a quietly behaved sort of chap who or- 
dinarily finds his diversion in a basement machine shop where 
he tinkers with all sorts of mysterious contraptions. He knows 
the production end of the oil business thoroughly and is never 
happier than when he is in it up to his neck. 


Ituri Forest Organizes D & D Club 


There is a fearful epidemic of travel among the oil people 
these days not only inside the continental limits of the United 
States, but in all areas of the world. Bill Pemberton, the Paul 
Bunyan of the petroleum explorationists, did some recent ex- 
ploring on his own account in the heart of Africa. Bill went on 
safari into the game country and brought back some interesting 
mementoes, one of the most unusual being a photograph of the 
Desk and Derrick Club of Ituri Forest. Bill had the girls pose 
in the altogether for this, which of course is their usual cus- 
tom, and for a modicum of protection they held a long banner 
proclaiming their affiliation with the D & D’s of America. 


Travel and Vacations 


Henry Salvatori and family have just returned as we write 
from an extended visit in Europe where they seem to have had 
a thoroughly enjoyable time. Archie MacDonald is frequenting 
his old haunts again after a jaunt that took him half way 
around the world. Jim MacDonald, the Chain Belt chap is 
leaving for a cruise around the Latin-Americas that will keep 
him from despoiling the western golf courses for a month or 
two. O. I. “Tork” Torkelsen, the British American exploration 
chief up in Toronto is reported to be planning a trip to Los 
Angeles to take up the little matter of currency exchange with 
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DICK SNEDDON 


Ham Bell, the drilling contractor. Tork paid off a bet with a 
Canadian dollar bill and demanded a refund to compensat: for 
the exchange difference. Ham conceded the higher value o the 
Canadian bill and sent back a grist of Mexican centavio~ to 
take up the slack. The argument is still going on! 


Birds of a Feather Flock to Santa Maria 


The Petroleum Production Pioneers gathering at Lompuc 
and Orcutt has started a new deal in oil conservation—travel- 
ing in packs. Bill Wilson. the lurid-shirted prexy of Web Wil- 
son Oil Tools, aided and abetted by the Los Angeles Chapte: 
Nomads, took up a sizable busload of passengers to Sania 
Maria and brought them back the same day. Frank Smith. of 
Byron Jackson Service took up another 16 by plane. 

Cy Rubel, master of ceremonies at the dedication service, 
and current president of the Petroleum Production Pioneers 
also flew in and out the same day with several passengers. A 
fairish representation stayed overnight, however, at the noted 
Santa Maria Inn and other nearby hostelries, and the traffic 
between rooms was terrific. We heard of one fellow who shall 
be nameless—he put in a call for 6:30 a.m. and didn’t get to 


bed until 7. 
It Didn’t Get Away 


Great accounts are circulating in these parts about a recent 
fishing trip off the Island of Catalina that was productive of a 
lovely day’s outing and one marlin that weighed 132% Ib and 
walked on its tail beautifully. The fortunate Waltonian was 
Clarence White, prexy of Oil Well Manufacturing Corporation. 
and the guests aboard liis cabin cruiser, The Red Devil, were 
Henry Pullman, the Baker Oil Tools export chap and Mrs. 
Pullman; R. E. Irby of Colombian Petroleum Company, New 
York, and Mrs. Irby; Mrs. Nina Murren, Houston, Texas, and 
Mrs. Clarence White (see photo on page E-6). 

It took Clarence an hour and twenty minutes to land the 
obstinate marlin which, incidentally, was his third. An out- 
standing feature of the total adventure was that Mrs. Irby took 
over the wheel and did a job of navigating that would liave 
done credit to Captain Ahab of Moby Dick fame. 





On the Oil Front 
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HERE'S WHY ENGINEERS SELECT 
‘YOUNG HEAT EXCHANGERS 


SPECIAL BAFFLES 


20% segmented baffles 
Designed for minimum spaced for maximum heat 
CORROSION-RESISTANT : drop in pressure. transfer with minimum 
Tubes and tube sheet brazed drop in pressure. 
SMOOTH FLOW BONNET into casting. Means 10% 
Distributes fluid with mini- more surface for given shell 
mum turbulence to tubes. and tube diameter. 
One or two-pass bonnets 
available. 


FULL-FLOW OPENING 













STURDY BRACKET 


Made of heavy gauge steel 
. adjustable for installa- 
tion in any location. 


\ 
PRECISION-BUILT 


Baffles manufactured to 
close tolerance. Clear 
ance between baffles and 
tubes, baffle and shell, 
_ held to a minimum—re 


SHELL AND TUBES sults in maximum effi 
Diameter and length of ciency. 








QUALITY GASKET 





Made of high grade, shell and tubes varied 
heat-resistant material to suit heat transfer re- 
FULL-FLOW OPENINGS . . + eliminates by-pass- quirements. 
Designed for minimum pres- ing of fluid and prevents 
sure drop. leakage. 





y 


Illustration shows exploded 


view of Young Type “‘F’’ two- FO U R s TAN D ARDIZED 


pass, shell-and-tube Heat Ex- 


changer with fixed tube bundle. TYPES AV Al LABLE 


COMPACT UNITS . . . PRECISION MANUFACTURED 
. STANDARD DESIGN. . . QUICK DELIVERY 


Young standardized Heat Exchangers, recognized for 
their compactness in design, provide maximum heat 
transfer per unit volume of available space with 


minimum weight. They are used for any kind of fluid Wise sages 


to fluid cooling. Single or multi-pass units—fixed tube Single poss . . 
bundle Type “F” and removable tube bundle Type ree tube | bundle 
“R”—are available in ferrous and non-ferrous metals models. 


and complete range of sizes. Type “F” units are ship- 
ped from stock, and Type “‘R” units are available for 
quick delivery. Write for catalogs 1049 and 1149. 





Heat Transfer Products for Automo- 
tive and Industrial Applications. 


ie. 


Heating, Cooling, Air Conditioning 





Products for Home and Industry. TYPE “R" 
Single pass . 
YOUNG RADIATOR COMPANY moveble tube bun. 
Dept. 212-K @ RACINE, WISCONSIN standardized models. TYPE ‘‘R" 


Factories at Racine, Wisconsin and Mattoon, Illinois ~ Two pass. . . remov- 


OIL FIELD DISTRIBUTORS able tube bundie.. 


TULSA: J. R. Meek Company, 1341 S. Boston St., Rm. 109 ae % Loe na az adm 
LOS ANGELES: Flournoy & Everett, Inc., 5043 Santa Fe Ave. 
MUSKEGON: Harold J. Young, 206 Montgomery Bldg. % 








Other Representatives in Principal Cities 
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HIGHLIGHTS IN OILDON 





Tariff Cuts Denounced by IPAA 


The small oil company, about which 
the government has shown much con- 
cern lately in its cartel charges against 
seven major companies, received latest 
news of tariff cuts on imported oil with 
some foreboding. President Truman’s 
announcement that duties on all oil im- 
ports from Venezuela would be slashed 
by as much as 50 per cent in some in- 
stances came as a disappointment to In- 
dependent Petroleum Association of 
America, which had opposed the new 
pact. Russell B. Brown, IPAA general 
counsel said, “The price increase to the 
importing companies discriminates 
against the domestic producer whose 
crude oil price has been frozen at the 
1947 level.” He contended that the tariff 
cut won’t be passed on to customers, 
who instead will have to pay more taxes 
to make up the $30,000,000 loss to the 
U. S. treasury. IPAA has long tried to 
get OPS to remove crude oil price 
ceilings. 


U.S. Oil Output Sets New Mark 


Output of crude oil and lease conden- 
sate production set its second record in 
the U. S. for the week ended September 
13. The American Petroleum Institute 
has reported that crude and condensate 
production during that week averaged 
6,460,500 bbl a day, 178,300 bbl daily 
above the year-earlier average. Bulk of 
the crude oil increase was due to Texas 
daily gain of 26,650 bbl from the week 
preceding. Gasoline production totaled 
24,132,000 bbl, 912,000 bbl more than 
was produced in the preceding week, 
and 196,000 bbl more than the record 
set in the last week of August. This fig- 
ure compared with 21,710,000 bbl pro- 
duced the week ended September 15, 
1951, API reported. 


Colorado to Vote on Tax Levy 


The people of Colorado will vote on 
a gas and oil severance levy in the 
November general election. Proposed 
tax is 5 per cent on all oil and gas pro- 
duced in the state, which would be set 
aside for schools, and will be voted on 
in a form of a constitutional amend- 
ment. Other states with oil severance 
taxes are Louisiana, Mississippi, Okla- 
homa, Texas, and Arkansas. 


Elk City Unitization in Effect 


The required number of royalty own- 
ers have approved the Elk City oil field, 
Beckham County, Oklahoma, unitization 
program and the plan was put into ef- 
fect last month. It is believed that with 
the 95 extra wells brought in, a saving 
of 23,000,000 cu ft of gas daily will be 
effected. Ratification of the unit action by 
the state school land commission brought 
the number of royalty owners approv- 
ing the move to 63 per cent. The Com- 
mission approved extension on a basis 
of flow of 50 per cent on the reservoir 
and 50 per cent on acreage involved. 
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Canadian Oil Sets New Record 


Canadian crude oil production for the 
first six months of the year rose 30 per 
cent above the same period last year 
reaching a new high for the period. 
June saw a_14 per cent increase from a 
year earlier, with the month’s output 
reaching 5,398,547 bbl, compared to 
4,756,710 in June last year. Total out- 
put for the first half of 1952 amounted 
to 24,863,931 bbl up from 19,970,351 bb! 
the first half of 1951. Natural gas pro- 
duction in June amounted to 6,214,798,- 
000 cu ft, compared with 4,845,683,000 
in the same month last year. Half year 
total was 49,080,120,000 cu ft compared 
with 40,764,605,000, in the same months 
of 1951. Alberta crude accounted for 
5,230,801 bbl of total output. 


‘Get Rich Quick’ Schemes Out 


Durwin Bond, Little Rock, Arkansas, 
oil man has advised the man with a few 
hundred or thousand dollars to spend 
getting rich in the oil industry, to leave 
it alone. “In the old days the little man 
could make a deal,” Bond said, “but 
only in rare instances can he do it to- 
day.” Bond added that it took $50,000 
to drill an oil well and if the prospects 
look good a company will come in right 
away and drill. Where the little man 
might stop at 3000 ft, the oil company 
will keep going because it has too much 
at stake. Bond also explained that it 
would take a lot of talking to get the 
average person today to put in any 
money in an oil venture because he has 
been duped so often by shysters he is 
leery. 


Water Disposal Costs High 


Humble Oil and Refining Company 
has come up with some interesting fig- 
ures. In 1951 that company produced 
180,000,00 bbl of water, compared with 
127,000,000 bbl of crude oil, and spent 
more than $1,000,000 in disposing of 
the water. 


Fringe Benefits Soar 


Fringe benefits to employees amount- 
ed to $975 each in 1951, in the refining 
petroleum industry in addition to regu- 
lar payroll costs. This was revealed in 
a survey by the Economic Research De- 
partment of the United States Chamber 
of Commerce. This figure exceeded by 
a wide margin all other manufacturing 
industries, which averaged $599 per em- 
ployee, as well as non-manufacturing 
industries, including insurance com- 
panies and banks. Legally required 
benefits in the petroleum refining in- 
dustry were only $121 per year or 2.8 
per cent of the total payroll, but the 
total for voluntary payments was $854 
per year or 19.7 per cent. Fringe bene- 
fits include a broad list of employer 
costs including social security, hospitali- 
zation and accident benefits, profit-shar- 
ing, paid vacations, bonus arrange- 
ments, etc. 
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Ohio River Acreage Leased 


Kentucky has leased out 150 miles of 
the lower Ohio River to Ohio River Oi! 
Company. The state is given the usual 
14 share of any oil or gas found accord. 
ing to terms of the contract. Area in. 
cluded runs from Lock 45 in Brecken. 
ridge County to Lock No. 50 in Critten- 
den County, along the borders of I[lli- 
nois and Indiana. If no drilling is done 
on any of the acreage leased in 10 years, 
it must be returned to the state. Land 
owners in Kentucky own land from the 
Kentucky side out to midstream, and 
from there to the low-water mark on the 
opposite shore is owned by Kentucky, 
which is the area that the state leased. 


Science Students Get More Pay 


Higher salaries were offered this year 
to June graduates of the California In- 
stitute of Technology, Professor Donald 
S. Clark, director of placements, re- 
ported to Caltech President Lee A. Du- 
Bridge. They averaged $5 to $60 per 
month more than last year, he said. 
Salaries as high as $527 were offered 
students with the bachelor of science 
and master of science degrees. Top fig- 
ure for the advanced engineers degree 
was $585, while the PhD degree com- 
manded salaries to $750. The median 
monthly salary for bachelors was about 
$340, for masters $405, engineers $475, 
and for PhD’s $495. ; 


IPAA Condemns Price Control 


A spokesman for the Independent 
Petroleum Association of America has 
condemned as “a threat to the security 
of the nation” the action of the Office of. 
Price Stabilization in refusing to decon- 
trol the price of crude petroleum. 
George H. Bruce, president of Aladdin 
Petroleum Corporation, and chairman 
of the Price Advisory committee of 
IPAA, on his return from a meeting of 
that group in Fort Worth, Texas, said 
“unrealistic and unsound price controls 
are resulting in increasingly serious 
problems. 

“There was no need or justification 
for the imposition of crude oil price con- 
trols. There is even less reason to con- 
tinue them. Crude petroleum is in ample 
supply. There is no basis for, or threat 
of, unreasonable price increases.” 


Alberta Resources Said Vast 


The Province of Alberta in Canada 
was cited for its vast resources, includ- 
ing producing oil fields, petroleum sup- 
plies in the Athabasca River oil sands, 
plus half of Canada’s coal reserves, 
uranium, and waterpower, at the Inter- 
state Oil Compact Commission meeting 
in Banff, Alberta, recently. 

Minister Prudham reported that the 
Athabasca tar sands reputedly hold 
more oil than any other area in the 
world, and “even now science is fashion- 
ing a key to unlock its source of power. 
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Size of Pipe 
24 Sores Current, Minimum Are ee, Number of Electrode Pounds of 
Diameter,| Thickness amps are volts — passes size, in electrode 
a ; : per joint dies per joint 
in. in. 
2 0.154 120 25 9.5 ] Yo 0.35 
(see Fig. 1) 140 2 
3 0.216 120 25 7.0 ] 45 0.44 
(see Fig. 1) 140 2 
4 0. 237 120 25 9.0 ] df 0.64 | 
(see Fig. 2) 160 2 4% 
3 a | 
5 0. 258 120 25 11.3 ] ro 0.81 
(see Fig. 2) 166 2 3% 
3 3% 
2 r al en etagall > » n 
6 0. 280 120 25 13.5 | ] 7) 0.96 | 
(see Fig. 2) 160 2 3% | 
1 3 4% | 
§ 0.322 150 25 17.8 l 3% 1.33 
{see Fig. 2) 170 2 
3 
5? AEE Need Tene We Ee. es 
10 0.365 150 26 22.0 ] VY 1. 65 | 
(see Fig. 3) 170 2 | 
3 
4 
12 0.375 150 25 26.5 ] % 2.0 
(see Fig. 3) 170 2 
3 
4 
14 0.375 150 25 31.3 l +, 2.3 
(see Fig. 3) 170 2 
3 
4 
atte 
{| oe cr) 
{ 32 ; 
? Ta 
Le \ or over 4 legac cess all , 
Fig. 1. Type of butt weld for 2- and 3-in. pipe Fig. 2. Type of butt weld for pipe 4, 5, 6, and Fig. 3. Butt weld for pipes with diameters of 
8 in. in diameter 10, 12, and 14 in. 
Data courtesy The Lincoln Electric Company, Cleveland, Ohie. 
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Specifications of the General Sherman 
Bigtree, Sequoia National Park: Diameter, 
36% feet. Circumference, nearly 115 feet 
Height, 272.4 feet. Lumber content: 600) 
120 board feet. Age 3000 to 4000 years. 

We confess that no Gaso Pump has 
yet attained the age of the Bigtree. But we 
can point to many of our earliest models 
: still doing their daily stint, with a history 
; = of economical performance that would 
a, be unbelievable were it not backed up 
by accurate cost records. 

That’s what cost-conscious buyers 160k 
for in pumping units—completely depend= 
able service at minimum cost. And thats 
what makes GASO PUMPS predominantly 
first in the favor of pipeline men. 








SIX FOOT MAN 


149 BKROADWAL NEW TORE 


GASO PUMP & BURNER MFG. CO. 727."*3."™S Sul, im 





ON SAME SCALE Shreveport wy SOMMER CO, 419 Loke 
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BASE TEMPERATURE MULTIPLIERS, 60 DEG. F. ABS. } 
Obs. temp. Multiplier Obs. temp. Multiplier Obs. temp. Multiplier Obs. temp. Multiplier 
0 1.1304 60 1.0000 120 0.8966 180 0.8125 
1 1.1280 61 0.9981 121 0.8950 181 0.8112 
2 1.1255 62 0.9962 122 0.8935 182 0.8100 
3 1.1231 63 0.9943 123 0.8919 183 0.8087 
4 1.1207 64 0.9924 124 0.8904 184 0.8075 | 
| 
5 1.1183 65 0.9905 125 0.8889 185 0.8062 
6 1.1159 66 0.9886 126 0.8874 186 0.8050 
7 1.1135 67 0.9867 127 0.8859 187 0.8037 
8 1.1111 68 0.9848 128 0.8844 188 0.8025 
9 1.1087 69 0.9830 129 0.8829 189 0.8012 
10 1.1064 70 0.9811 130 0.8814 190 0.8000 
11 1.1040 71 0.9793 131 0.8799 191 0.7988 
12 1.1017 72 0.9774 132 0.8784 192 0.7975 
13 1.0994 73 0.9756 133 0.8769 193 0.7963 
14 1.0970 74 0.9738 134 0.8754 194 0.7951 
15 1.0947 75 0.9720 135 0.8739 195 0.7939 
16 1.0924 76 0.9701 136 0.8725 196 0.7927 
17 1.0901 77 0.9683 137 0.8710 197 0.7915 
18 1.0879 78 0.9665 138 0.8696 198 0.7903 
19 1.0856 79 0.9647 139 0.8681 199 0.7891 
20 1.0833 80 0.9630 140 0.8667 200 0.7879 
21 1.0811 81 0.9612 141 0.8652 201 0.7867 
22 1.0788 82 0.9594 142 0.8638 202 0.7855 
23 1.0766 83 0.9576 143 0.8624 203 0.7843 
24 1.0744 84 0.9559 144 0.8609 204 0.7831 
25 1.0722 85 0.9541 145 0.8595 205 0.7819 
26 1.0700 86 0.9524 146 0.8581 206 0.7808 
27 1.0678 87 0.9506 147 0.8567 207 0.7796 
28 1.0656 88 0.9489 148 0.8553 208 0.7784 
29 1.0634 89 0.9472 149 0.8539 209 0.7773 
30 1.0612 90 0.9455 150 0.8525 210 0.7761 
31 1.0591 91 0.9437 151 0.8511 211 0.7750 
32 1.0569 92 0.9420 152 0.8497 212 0.7738 
33 1.0548 93 0.9403 153 0.8482 213 0.7727 
34 1.0526 94 0.9386 154 0.8469 214 0.7715 
35 1.0505 95 0.9369 155 0.8455 215 0.7704 
36 1.0484 96 0.9353 156 0.8442 216 0.7692 
37 1.0463 97 0.9336 157 0.8428 217 0.7681 
38 1.0442 98 0.9319 158 0.8414 218 0.7670 
39 1.0421 99 0.9302 159 0.8401 219 0.7658 
40 1.0400 100 0.9286 160 0.8387 220 0.7647 
41 1.0379 101 0.9269 161 0.8374 221 0.7636 
42 1.0359 102 0.9253 162 0.8360 222 0 7625 
43 1.0338 103 0.9236 163 0.8347 223 0.7613 
44 1.0317 104 0.9220 164 0.8333 224 0.7602 
45 1.0297 105 0.9204 165 0.8320 225 0.7591 
46 1.0277 106 0.9187 166 0.8307 226 0.7580 
47 1.0256 107 0.9171 167 0.8293 227 0.7569 
48 1.0236 108 0.9155 168 0.8280 228 0.7558 
49 1.0216 109 0.9139 169 0.8267 229 0.7547 
50 1.0196 110 0.9123 170 0.8254 230 0.7536 
51 1.0176 111 0.9107 171 0.8241 231 0.7525 
52 1.0156 112 0.9091 172 0.8228 232 0.7514 
53 1.0136 113 0.9075 173 0.8215 233 0.7504 
54 1.0117 114 0.9059 174 0.8202 234 0.7493 
55 1.0097 115 0.9043 175 0.8189 235 0.7482 
56 1.0077 116 0.9028 176 0.8176 236 0.7471 
57 1.0058 117 0.0012 177 0.8163 237 0.7461 
58 1.0039 118 0.8997 178 0.8150 238 0.7450 
59 1.0019 119 0.8981 179 0.8138 239 0.7439 
This table is for the correction of a volume of gas at the observed temperature to a base of 60 deg. F. Abs. The multiplier opposite the 
observed temperature times the volume of gas equals the corrected volume at 60°F. From the formula eC ESIC oon 
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IN SEWAGE PLANTS, these electrically-timed, 
fully-automatic, air-cylinder operated (CF 
Valves shear obstructions, 


Q.C.f> CYLINDRICAL Plug Valves are ideal for all types 

of automatic operation: hydraulic, electrical, or air operated. 

The quick quarter-turn from full-open to full-closed is 
. cman ae a tananed — always sure as there’s no wedge effect fo cause jamming 
Valves offer super-dependability...self pro- in the seat. In addition, all bearing surfaces are lubricated for 
a lst Fino nt Aros easy turning. Sound reasons to insist on OLC.f- Plug Valves 


for all automatic valve operations. 
PLUG 


IN THE STEEL INDUSTRY QLC.f Valves provide a Og 
split-second control of fuel oil and gas to Write for Catalog 4-PE, American Car and Foundry Co. <4 PIPE pe Representatives in 
furnaces and coke ovens. Valve Division, 1501 E. Ferry Ave., Detroit 11, Michigan 50 Principal Cities 
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LETTERS 





Filter or No 


To The Petroleum Engineer: 


I was very much interested in the ar- 
ticle entitled “Lubricating and Fuel Oil 
Filters” by J. F. Austin, which appeared 
in the June 1952 issue of The Petro- 
leum Engineer. I consider that this brief 
article very ably covered the chemical 
and physical characteristics of oil filters. 

I would appreciate very much to have 
your candid reaction as to fundamental 
economics of lubricating oil filters. I am 
especially interested in having your 


opinion as to the relative value of an oil 
filter cartridge as compared to a change 
of oil. Under present conditions I find 
that servicing lubricating oil filters with 
renewal of filter cartridge costs the same 
as five quarts of lubricating oil. This 
brings me to inquire as to which is 
really more valuable to the automobile 
motor, a new filter, or a complete change 
of oil. 


J. 1. Cormany 


The Gas Service Company 
Kansas City, Missouri 
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Following is the answer of J. F. Avs. 
tin to the above letter: 

The questions you pose in your ‘ct. 
ter, with reference to the subject “Lu!:;;- 
cating and Fuel Oil Filters” repres. nt 
almost universal reaction, to this mich 
“mooted” subject. The previous arti: le 
on this over-all subject appearing in ‘je 
May issue of The Petroleum Engine cr, 
will aid you in arriving at some per- 
sonal conclusions on the matter of oj] 
changes, and the relative value of filt« rs, 

I assume from your letter that you are 
referring to a change of oil on your own 
personal automobile, and that you «re 
following the much out moded practice 
of changing the oil every thousand 
miles, or close to that mileage point. If 
this is the case, and you are changing 
the filter cartridge each time that you 
change oil, it would be poor economy for 
you to use an oil filter in particular if 
you, like most people, trade cars at a 
low mileage point. The purpose of an oil 
filter basically, is to extend oil life, and 
prevent engine wear. 

Even if you do change oil every thous. 
and miles, if you intend to drive the 
car to the limits of its possible mileage 
output, then this oil change practice 
would still require the use of an efficient 
oil filter to prevent engine wear. The 
amount of abrasive that gets into your 
engine crankcase every thousand miles 
is quite amazing. The prompt removal 
of such abrasives is of extreme import- 
ance if you intend to minimize costly en- 
gine wear. 

Frankly, if engine temperatures are 
properly maintained, the cooling sys- 
tem kept clean to transfer heat, and the 
air cleaner frequently serviced, as well 
as the oil filter, oil life can be ap- 
preciably extended, with little notice- 
able engine wear. The engine will run 
clean, and a clean engine is a long lived 
engine. The filter cartridge and oil 
should be changed at the same time, 
which should be at the point of oil dis- 
coloration in the case of mineral oils, 
and at the point of dirt lines in the oil 
when tested on filter paper in the case 
of new detergent oils. The minimum 
mileage figure for both oil and cartridge 
change, with a good filter should be 
from 3000 to 8000 miles, depending 
upon the type of operation the vehicle is 


. subjected to. This means real economy, 


in oil, filter cartridges, and engine life. 
Deluxe Products Corporation. 


J. F. Austin 
Dallas, Texas 


Earthquake 


To The Petroleum Engineer: 


Bakersfield and vicinity has been hard 
hit by two severe earthquakes, the first 
of which came on July 21. It epicentered 
on a 50-mile arc between the San An- 
dreas fault west of Maricopa, at its west- 
ern extremity, and the town of Caliente, 
northeast of Bakersfield, at its eastern 
extremity. Much damage was caused. At 
this time, my. mountain home was 
severely damaged and remains unre- 
paired. 

The quake of July 21 was followed 
by another in the afternoon of August 
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ours with the 


eB Glycol 


Greater Liquid Recovery 


injection 


Syst 


of Low Temperature Separation 
DEWPOINT 20° to 40°F. BELOW SEPARATOR TEMPERATUF 


The lower the separator temperature .. . the 
more liquid recovery you’re going to get. 

But as you cool the wellstream there’s the prob- 
lem of hydrate formation. Glycol injection permits 
cooling the wellstream well below the hydrate point 


‘before expansion. By using a regenerative heat. 


exchanger lower separator temperatures can be 
obtained than are possible in even the most efficient 
conventional low temperature separation systems. 
This lower temperature allows a greater liquid 
recovery. In practical terms the BS&B Glycol 
Injection System is really as simple as that. 

More and more operators of gas condensate wells 
are looking to the BS&B Glycol Injection System 





‘Glycol Injection System can be applied to one or several wells and to any wellstream 


an allowable expansion of 400 p.s.i. or more. It has complete versatility for off-shore or in 


as the answer to increasing or maintaining profit- 
able recovery. The full appreciation of the BS&B 
Glycol Injection System comes when and if the 
available pressure drop falls below approximately 
1000 p.s.i. required for satisfactory operation of 
conventional LTS units. The BS&B Glycol Injection 
System will produce pipeline specification gas with 
available pressure drops as low as 400 p.s.i. 
because the wellstream can be cooled below its 
hydrate formation temperature before expansion. 

So—for greater recovery on virtually any gas 
condensate well, and particularly on a low pressure 
gas well, why not investigate—and invest in!—a 
BS&B Glycol Injection System. 














wamp use 


BS&B .. . for 60 years a leader in oil and gas producing 
and refining equipment... also manufacturers of Climax 
Controls, Safety Devices and special fabricated pressure 


vessels. Ask your BS&B 


Man. There’s one of BS&B’s 


35 Branches or 17 Sales Offices near you if you’re in 
the Oil Country ... or write... 











Letters 








22. This shock epicentered in Bakers- , 


field as nearly as can now be deter- 
mined. The damage locally has been ex- 
treme. The town is pretty well restricted 
as it has been declared a disaster area. 
The clean-up and inspection of struc- 
tural damage to buildings is proceeding 
as rapidly as can be expected as the 
services of qualified engineers are ob- 
tained. 

As a city councilman, and member of 
a number of committees now functional, 
you will appreciate how little time I 


have.... 

L. W. Saunders 
Intex Oil Company 
Bakersfield, California 


Accentuates the Positive 


To The Petroleum Engineer: 


In your July, 1952, issue, we notice, 
with a great deal of interest, an article 
by George L. Buckles entitled, “Respon- 
sibilities and Opportunities of Manage- 
ment in Water Flooding.” 

We think this article is timely and 
well prepared. 

W.H. Davison, 


Davison and Company 
Robinson, Illinois 


Corrosion in Kansas 


To The Petroleum Engineer: 

Please give me the techniques on hol- 
low sucker rods for wells with jip water, 
which eats up the pipe in four years 
time. That seems to be our greatest 
trouble in the —" Kansas field. 


I will greatly appreciate having in- 
formation that is to the point and with- 
out any guess work or experimental 
process. Author of this article (Hollow 
Sucker Rods Aid Cleaning and Treating 
Techniques, The Petroleum Engineer, 
March, 1952, page B-60) is Richard 
Sneddon. Thanks a million for any in- 
formation that might be of value to us 
on this subject. 


H. H. Meyer 


Central States Drilling Company 
Lincoln, Nebraska 


Below is the answer from Gilliard 
Specialties Company: 


We are replying to your letter of July 
16, 1952, concerning the use of hollow 
sucker rods in combatting pipe corro- 
sion on oil wells of the Virgil, Kansas 
field. 

Please be assured that the technique 
employed using the hollow sucker rods 
is quite simple and very effective. This 
statement is not guess work, but is based 
on the results of our actual use of the 
rod in injecting corrosion inhibitor in 
wells in some of the corrosive oil fields 
of Southern California. 

The Gilliard Specialties Company is 
the originator and exclusive source for 
purchasing the hollow rod. We also op- 
erate a service organization and can as- 
sure you of competent instruction and 
supervision in the use of the rod should 
you require it. Briefly, the procedure 
employed in the injection of a corrosion 
inhibitor is as follows: 

1. Hollow rods — conventional 
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Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing ... the one-piece panels stay rigid 
and strong—without shimmy or shake 
— because there are no parts to work 
loose. Twisted cross bars provide 
sure footing under the most adverse 
conditions. For complete informa- 
tion, write for Bulletin 2365. 


BLAW-KNOX GRATING 
Industry’s first choice for 


® SAFETY * STRENGTH ¢ LONG LIFE 
© LOW UPKEEP @ SELF-CLEANING 


Grating Department 


BLAW-KNOX DIVISION of Blaw-Knox Co. 


2126 Farmers Bank Bidg., 
Pittsburgh 22, Pc. 


wits BLAW- KNOX 






















GRATING 4 


BLAW-KNOX ssceness 
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solid sucker rods either for the entire 
string length or to the maximum ‘epth 
of pipe corrosion. 

2. A cross-over nipple or nipples con. 
taining a ball check valve is placd ip 
the string at the point or points cop. 
sidered critical from a corrosion =‘and. 
point. 

3. The inhibitor or agent is then jn. 
jected from the surface at any time with. 
out disturbing the pumping cycle «f the 
well. 

4. It flows into the annulus a: the 
depth previously determined through 
ports in the cross-over nipples. 

Further information is given ii the 
two bulletins enclosed with this letier. 

If we can be of any further help to 
you or if you have any more questions 
or desire a specific quotation from us, 
please let us know as soon as possible, 
Due to the steel strike our orders have 
piled up, but we are making every ef- 
fort to obtain steel and hope to be able 
to promise reasonable delivery dates in 
the near future. 

Sam A, Gilliard 


Gilliard Specialties Company 


Gasoline Plant Piping 


Below answers letter from Charles E. 
Webber, Sun Oil Company: 


You ask about backwelding of 
screwed fittings, referring to Part 6 in 
the Gasoline Plant Piping series now 
running in The Petroleum Engineer. 

Fig. 5 in this article shows the cost 
of backwelded screwed fittings, com- 
pared to the other type joints in the size 
range. It is the most expensive joint 
tabulated. On the basis of cost then, 
there is no reason for specifying back- 
welded screwed connections in a new 
installation. 

Backwelding has frequently been re- 
sorted to for the purpose of sealing 
leaky screwed connections in existing 
installations. The weld alone is not 
strong enough to develop the full allow- 
able working pressure of most small 
pipe. Backwelding is acceptable as a 
means of repairing high-temperature 
leaks in relatively low-pressure piping. 
A welded or flanged-type connection 
is definitely preferable in a high-pres- 
sure line or one subject to high external 
stress. 

Your interest in these articles is ap- 
preciated. Let me know if I can be of 
additional help to you. 

O. L. Lewis 
C. F. Braun and Company 


From Down Under 


To The Petroleum Engineer: 


Dear Sir: 

May I take this opportunity in thank- 
ing you for the prompt and regular post- 
ing of your magazine to me over the past 
3 years. 

I have found your magazine (Com- 
bined Edition) extremely interesting. It 
is a pleasure for me to renew for 4 


further 2 years. 
Masewell D. Walker 


Australasian Petroleum Company 
Port Moresby, Papua 
New Guinea 


1952 
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Canadian Oil Panorama 


Reserves and production are developing, pipe 


lines are increasing, and potentialities are infinite 


JACK MENNEER* 
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Courtesy Canadian Bank of Commerce, Calgary, Canada. 


FIG. 1. Western Canada sedimentary basin — 
Potential oil and natural gas area — 800,000 sq miles. 
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EXCLUSIVE 


T ovay Canada is one of the world’s 
largest oil producers and this has been 
brought about in a short space of time 
—a matter of 5 years. The ‘rapid ex- 
pansion of a small producing oil and 
gas industry to the one of its present 
magnitude has required an enormous el- 
fort, the outlay of much capital, the 
overcoming of severe climatic opera- 
tional problems, and above all, the fact 
that commercial hydrocarbon accumula- 
tions were available. 

Although the major portion of both 
oil and gas production is in the Province 
of Alberta other areas are coming into 
the sphere of activity and these are in 
Saskatchewan, Manitoba, and British 
Columbia. 

The year 1947 is the focal point of 
Canada’s oil story, it is an historical! 
marker in the long trail of Prairie oi! 
events. In the early part of this century 
some commercial gas was produced in 
the Province of Alberta near Calgary. 
In the same area light oil was discovered 
and the Turner Valley field was eventu- 


*Editor, Drilling and Producing. 
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ally developed. The occurrence of hy- 
drocarbons in the locality spurred many 
in their search for other reservoirs, and 
after several years of almost futile ex- 
ploration the Canadian formations were 
practically considered to be barren of 
additional hydrocarbons. 
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Imperial Oil Ltd on successfully pro- tends toward infinite oil potentialities. 
ducing Leduc No. 1 in 1947; and Red- From the 1930’s and up to the Leduc 
water No. 1 in 1948, had revived and discovery in 1947 some $50,000,000 had 
had proved beyond doubt that the been spent in the search for oil. At the 


search was not in vain. end of 1946 the monthly expenditure 
Today Western Canada has a rapidly was in the order of $1,000,000 per 
expanding oil industry and the future month. The two major discoveries 1” 
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, 1947 and 1948 caused a sudden increase 
in exploratory work and by mid-1952 
the amount appropriated by various 
operators was $4,500,000 per week for 
land purchases, exploration, and de- 
velopment. This shows a complete re- 
versal of activity, and also by it may 
be judged the present financial impetus 
of the Canadian oil industry. 

It is worthy of mention that Imperial 
Oil Ltd, a pioneer in the oil activities 
of Canada, had drilled 133 dry holes 
and had poured out $23,000,000 before 
their Leduc well was a successful oil 
producer. 


Geology 


The Western Canada Sedimentary 
Basin covers 800,000 sq miles of terri- 
tory and adopts the shape of a pointing 
finger (See Fig. 1). Geological grada- 
tions are represented from Cambrian to 
Tertiary, and the lower Cretaceous, 
Upper Devonian, Middle Devonian — 
Silurian and Cambrian remain as the 
predominant formations. 

Extensive three dimensional deposi- 
tion occurred and the area was sub- 
jected to various phases of erosion, up- 
lift, submergence, and marine invasion; 
strong influences of tectonic origin have 
also occurred. For example the foothills 
of the Canadian Rockies is an area that 
has been complicated largely by tec- 
tonic influences. 

The disposition of the oil and gas 
does not presently conform to any speci- 
fic pattern. At this early stage of the 
exploratory and development work it is 
hardly safe to generalize. An anomaly, 
and time may prove such to be incor- 
rect, is that generally the oil on the 
western side of the basin is lighter than 
that from the eastern side. Another in- 
teresting geological feature is the Atha- 
basca oil sand deposit, which is situated 
along the Athabasca river and near the 
town of McMurray, and covers an area 
of 30,000 sq miles. 

The sand varies between 150—200 
ft in thickness and the estimated recov- 
erable oil reserves in place are believed 
to be 100 to 300 billion barrels. which 
is the largest netroleum reserve known 
to date. The oil sands are of Lower Cre- 
taceous age and are underlain by the 
Upper Devonian lime. The overburden 
is a maximum of 100 ft and the oil is a 
viscous asphalt type. The economical 
production of this enormous petroleum 
bed has been under consideration for 
some time and large scale operations 
mav be undertaken in the near future. 

Three types of producing formations 
characterize the Canadian fields: 

a. Reef 
b. Anticlinal 
c. Lenticular 


Reef. This is a limestone, which may 
be dolomitic, and comprises two sec- 
tions, namely the D2 and the D3. The 
limestone was laid down during the 
great upper Devonian reef forming 
period (See Fig. 5). 

Anticlinal. This is of Mississippian 
age and it is probable that deposition 
extended to the east as far as the pre- 
Cambrian shield, that is prior to the ex- 
tensive period of corrosion. (See Fig. 4). 
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A Leduc-Woodbend field separator and storage tank battery. Little 
water is presently produced and a D3 limestone produces with an average 
separator GOR of 600 cu ft per bbl. Gravity is 38 to 39 deg API. 


















WESTERN CANADA BASIN 
(SOUTH PART) MUOSON 


r\ ar 
LOWER CRETACEOUS 
DISTRIBUTION & ISOPACHS 

















SASK wan 


RES WS SS QM 46 4 oes es 46. 58 ee 


wee 














p eee ew ee 






























WESTERN CANADA BASIN 
(SOUTH PART) —" 
MISSISSIPPIAN 
DISTRIBUTION & ISOPACHS 
MAN. 
. P i 
i, eunened \ 























WESTERN CANADA BASIN 


HUDSON 


(SOUTH PART) ear 


UPPER DEVONIAN 
DISTRIBUTION & ISOPACHS 











Gi 
. 2 ae 
i 
. \ 
ap \ 
\ 
“S00. \ 
ies. \ 
A. 
aan 
° 100 Mr 
SCALE ———) 


SASK 

















FIG. 5. 


Lenticular. These comprise lenticular 
sand masses in shale formations and are 
generally of Lower Cretaceous age. The 
demarcation between the Lower and 
Upper Cretaceous is the Viking sand. 
(See Fig. 3). 

A few examples of the particular 
types of field are as follows. Two reef 
types are the Leduc-Woodbend, which 
produces oil from the Devonian lime 
(D2 and D3), and the Redwater field, 


which is a similar producer in the D3. 


Imperial Oil spent $23,000,000 and drilled 133 dry holes 
before its famous Leduc oil discovery. Production 

in the Leduc-Woodbend is from the D2 and D3 limestones, 
which are at approximately 5000 and 5300 ft respectively. 





Two anticlinal types, and both being in 
the Mississippian limestone, are the oil 
producing Turner Valley field, and the 
Jumping Pound gas field. Two Lower 
Cretaceous oil producing fields are the 
Campbell, and the Lloydminister. 


Climatic Problems 


The geology offers many variations, 
and yet another Canadian variable is its 
climate. Canada is subjected to a long 
winter with low temperature weather. 
The average annual temperature for 
Calgary is 35 F. Sub-zero readings pre- 
vail throughout the basin for consider- 
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able periods and many operations are 
carried out with the thermometer a: 60 
below 0 F. Needless to say such cendi- 
tions restrict efficiency of both humans 
and machines, and progress is scme- 
what hampered. 

The summer is of comparatively siort 
duration and this is a busy seasor for 
the Canadian oil operator. Many jield 
arrangements have to be commetced 
and completed before the heavy «now 
falls and road transportation becomes 
perhaps even impossible. It is not un. 
common to have temperatures in excess 
of 90 F during the summer and 60 be. 
low O in winter, so a wide variation in 
climate is experienced in this par! of 
the world. Low temperatures create op- 
erational problems ‘and some of these 
will be discussed. 

As temperature decreases the tensile 
strength resistance to shock load de- 
creases. In consequence when oilfield 
equipment is subjected to temperatures 
below about 40 deg below O there is 
a likelihood that embrittlement will 
occur, and on occasions a kelly or pump- 
ing beam has been shattered. 

Lubrication is another difficulty ex- 
perienced when operating in sub-zero 
weather, for example the gear box of 
mechanical equipment is presently 
suffering from the lack of a satisfactory 
low temperature oil. When intermittent 
operations are necessary, such as in 
production where 8 hr pumping and 16 
hr idling occur the start-up period is a 
critical one and the lubrication of the 
surface equipment at this initial stage 
may be impaired. 

Another point is that long hours of 
exposure may cause a lubricant to 
freeze. Electrical equipment that has a 


Shell’s Jumping Pound discovery well, has insulated christmas 

tree for hydrate control. Hydrate formation in the tubing from 
this gas producing field is prevented by circulating ‘hot 

oil’’ in a closed system through the upper 3500 ft of the well. 
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FIG. 7. (Figs. 3 to 7 were presented by J. B. Webb before American 
Association of Petroleum Geologists at Calgary, Canada, September, 1950.) 


permanent-life-type oil presents another 
problem because the wide range of 
temperature, which in certain cases is 
from 60 deg below to 120 F, is too great 
for the oil that has been factory in- 
stalled. 

Welding operations are difficult in 
low temperature weather and often the 
weld will crack because of the chilling 
eflect. Insulation wrapping has had 
“oe success in reducing the rapid heat 
osses, 

_The solution to many of the opera- 
tiona! problems is one of supplying heat 
and ii this can be accomplished the 
Situation is usually well in hand. In the 
case of drilling, the complete draw- 
works. rig, and mud circulating system 
require winterization, this usually takes 


the form of having the complete set up 
as an enclosure, to which is supplied 
steam heat. 

On the production side, hydrate pre- 
vention is an important consideration 
and special precautions are necessary. 
In addition to the down the hole treat- 


ment, flowlines have to be laid 4% ft 
below the surface and special arrange- 
ments are made for metering devices. 

Climatic problems are numerous im 
every phase of the oil field operations 
and every effort is made to overcome the 
limitations imposed by nature herself. 
The wide temperature range creates op- 
posing conditions and it is often difficult 
to cater satisfactorily for the severe 
winter and then to operate in the sum- 
mer without making extensive changes. 
Such requirements make operations ex- 
pensive, but nevertheless progress con- 
tinues with records being made in al! 
spheres. 


Exploration and Economic 
Development 


As was stated earlier, the oil boom in 
Canada stems from the year 1947, and it 
is interesting to note that in the pre- 
vious year, 1946, only 11 geophysical! 
parties were operating. In 1947 the num- 
ber had doubled and by the end of 195! 
more than 155 crews were in the field— 
an increase of 14 times over a period of 
5 years. The year 1952 will probably 
surpass this figure. Another trend that 
seems to be developing, due to the avail- 
ability of leases in the region, is the 
inclination to explore farther north. 

Exploration activities are being con- 
ducted over an area of 150,000,000 
acres, and this is an increase of more 
than 7 times in the five year period. 

More than 200 oil companies had in- 
vested an amount in excess of $200,000,- 
000 during 1951 for exploration and de- 
velopment of petroleum in Western 
Canada, and 1952 is expected to receive 
an even greater financial expenditure 
than the record year of 1951. By referr- 
ing to Table 1, it is observed that 
Canada’s 1946 total oil and gas revenue 
was approximately $27,000,000 but by 
1951 the figure had increased to approx- 
imately $144,000,000 or almost 500 per 
cent. (Fig. 8 shows the gross value of 
Alberta’s crude oil). 

The study of Canada in respect to a 
self sufficiency of oil presents another 
interesting picture. In 1946 the country 
was rated as 9.4 per cent self sufficient 
and in 1952 it is 33 per cent actual, and 
50 per cent potential. 

By early 1953 the potential rating is 
anticipated to be 75 per cent when 300.- 
000 bbl oil per day will be produced “on 
balance”. And in 1957 Canada should 
be 100 per cent self-sufficient “on bal- 
ance” when the daily average produc- 
tion reaches 400,000 bbl. In order to 
accomplish self-sufficiency an additional 
billion dollars will have to be spent for 
the extension program, which is planned 
for completion by 1955. During the next 
20 years, that is to 1972, the annual 








TABLE 1. Comparisons of annual revenue (thousands of dollars). 











Oil 1946 1947 1948 1949 1950 1951 
Canada... : $14,989 $19,575 $37.419 $61,118 $ 84,600* $120,000* 
Alberta. .:........ a 14,348 18,079 35,128 59,000 82,208 117,473 

Natural Gas 
eee 12,165 13,429 15,361 17,466 21,638 24,000* 
Western Canada........... 7,246 7,815 7,620 8,582 41,099 12,400* 

Total 
Canada.... re 27,154 33,904 52.789 78,584 106,238* 144,000* 

* Estimated 
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maximum ‘efficient rate of withdrawal 
will probably average 7 per cent of the 
proved reserves. It is anticipated that 
discoveries will be 300,000,000 bbl oil 
per year over the next few years. 

It is necessary to elaborate the ex- 
pression “on balance”, as this is the key 
to the Canadian-American oil situation. 
From an international standpoint the 
matter is complex—as are most inter- 
national affairs—but every effort is be- 
ing made by both countries to ensure 
that the two way free flow of oil across 
the boundary will occur so that each 
derives the maximum benefit within the 
limits of sound economics. It is geo- 
graphically logical that the Prairie oil 
(Western Canada) be supplied to its 
own area and the Western U. S. A., and 
in reciprocation the U. S. A. should sup- 
plement from its eastern fields the de- 
mands of the Maritimes of Canada. 
which is under-supplied by Western 
Canada. This plan is already under way 
and full realization will enable Canada 
to reduce the importations of crude oil 
from the Gulf Coast and foreign coun- 
tries in South America and the Middle 
East. By these measures Canada would 
become self-sufficient “on balance”, be- 
cause a large movement of trans-con- 
tinental oil in Canada is not considered 
economically feasible. The Great Lakes 
freeze during the winter months and, of 
course, the Lake tankers are restricted 
and the installing of the necessary ad- 
ditional pipe lines is financially pro- 
hibitive. Thus “on balance” is the actual 
solution to the problem. 


Drilling 

In line with the program for self 
sufficiency, footage drilled reached an 
all time high in Alberta during 1951 
(see Fig. 9), and total footage per 
month ranged from a minimum of 329.- 
000 in April to a maximum of 561,000 
in July 1951. The Leduc-Woodbend was 
the most active drilling area throughout 


FIG. 8. Gross value of 
crude oil in Alberta 
(monthly totals). 


Courtesy Canadian 
Bank of Commerce 


DOLLARS, THOUSANDS 


the year and the maximum footage 
drilled was 169,000 ft in the month of 
June, 1951. (As of June 1952, 50 drill- 
ing rigs were operating in the Leduc- 
Woodbend field). Drilling depths vary 
considerably, as may be expected in 
such a wide spread oil area as is the 
Canadian Sedimentary Basin. Produc- 
ing wells are drilled from 1500 ft to 
13,000 ft, and it.can be summarized by 
saying that on the whole present drill- 
ing for productive pays in Western Can- 
ada requires 5000 ft wells. 

Many problems confront the driller 
and the three most important are: 

1. Winterization 

2. Crooked hole 

3. Anhydrite—Gyp mud control. 

Winterization. The weather during 
the winter months necessitates special 
provision being made for combatting 
the sub-zero temperatures and unless 
such is done operations would be im- 


_Cementing 7-in. casing in Imperial Oil, Ltd., well No. 97 Leduc-Woodbend field. 















possible. The mechanical difficulties 
have already been discussed under the 
heading of Climatic Problems. One 
phase of winter drilling operations is 
in the muskeg areas. Large tracts of 
boggy land called muskeg, particularly 
to the north, freeze over during the 
winter and it is then possible to trans- 
port drilling equipment over the areas. 
(During the summer months operations 
are not possible in the muskeg country 
and so a process of outward migration 
occurs before the thaw sets in, and in 
winter the trek back is commenced.) 
This type of in-and-out operation is an 
expensive procedure and adds consider- 
ably to the cost factor. 

Crooked Hole. Another type of drill- 
ing is carried out in the foothills of 
the Canadian Rockies. which is a geo- 
logically complex area. The _ steeply 
dipping and over-thrusted formations 
are instrumental in making the worst 
crooked hole drilling conditions to be 
found anywhere in the world. To drill 
in the foothills is a costly proposition. 
an average 10,000 ft well takes $400.- 
000. and all the technical knowledge 
and skill that can be applied are neces- 
sary to obtain a successful completion. 
A restrictive rate of penetration is es- 
sential in preventing a rapid deviation 
of the hole. Two earlier problems were 
the heaving-shale and frequent wash-out 
occurrences, but these were overcome 
by emploving an oil emulsion mud. 

Anhydrite Mud Control. Anhydrite 
and/or salt layers may be encountered 
at depths below 4800 ft and their pres- 
ence requires special mud control. with 
attendant increased costs. 


Production 


The price per barrel for Alberta oil 
valves varies from $1.40 for a heavy 
crude up to $4.05 for the light such as 
the natural gasoline from the Foothills 
structures. 

During the month of June, 1952, the 
Province of Alberta had 2700 oil wells 
that were capable of commercially pro- 
ducing, and of this number 2400 were 
operating. The Provincial daily average 
production for June, 1952, wes approx! 
mately 190.000 bbl, which is a curtail- 
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FIG. 9. Monthly footage 
drilled in Alberta. 
(Based on quarterly averages.) 


Courtesy Canadian Bank of 
Commerce, Calgary, Canada. 


ment on account of the restricted mar- 
ket outlets (see Fig. 10). The figure 
could be substantially increased to 270,- 
000 bbl per day under sound conserva- 
tion practices. For the month of August, 
1952, the latter figure was probably 
some 286,600 bbl. The production of 
saleable gas is about 200,000,000 cu ft 
per day for Alberta. , 

The neighboring Province of Sas- 
katchewan has approximately 200 pro- 
ducing wells of a heavy type crude, with 
a daily average production of 3500 bbl. 
As can be seen the concentration of 
Canadian oil production is presently 


confined to Alberta where an average 
well currently produces 80 bbl per day 
—a Saskatchewan well produces 20 
bbl per day on an average basis. 

The Petroleum and Natural Gas Con- 
servation Board of Alberta is an authori- 
tative government body and its function 
is as the title implies, that of hydrocar- 
bon conservation. The production policy 
in the Province can be summarized as 
follows. 

a. Proration. 

Each well is assessed so that the rate 
of production conforms to the principle 
of obtaining maximum recoverable hy- 


Auger type cat-mounted bit developed for bush seismic operations in northern 
Alberta. Temperatures range as low as 60 degrees below zero. 
With only one main road available operations are conducted on bulldozed trails. 





Courtesy Imperial Oil, Ltd. 
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drocarbons, and this is arrived at by 
reservoir engineering studies. 

b. Allowable. 

The marketing limitations automatic 
ally restrict production and each month 
the refineries nominate acceptances fo 
oil and gas, and the Conservation Board 
allocates the production from each field 
to meet the requirements. 

Production problems can be classified 
under four headings. 

1. Climatic 

2. Hydrate 

3. Hydrogen sulfide content 

4. Salt water disposal. 

Climatic. In addition to the produc 
tion operational difficulties already dis- 
cussed under climatic problems there is 
the imposition of curtailment that is 
caused by the winter conditions. The 
freezing of the Great Lakes and the re 
sulting cessation of tankerage means 
that the spring production of 190,000 
bbl per day will be curtailed to 90,000 
per day. This is a serious reduction. The 
completion of the $80,000,000 Trans 
Mountain pipe line to British Columbia 
will, however, alleviate the restriction by 
taking a minimum of 75,000 bb! per day 

Hydrate. Large volume gas wells are 
likely to cause icing conditions in and 
around the well head equipment and 
unless appropriate measures are 
adopted production will be affected 
This is particularly the case in Western 
Canadian gas wells where sub-zero 
weather aggravates the cycle of refriger 
ation. The addition of chemical “hydra 
tion reducers” to the effluent is used for 
overcoming the problem and the in 
stallation of electrical heaters down the 
well is being contemplated. One un 
usual and successful method in prevent 
ing hydration problems is that of ci: 
culating “hot oil” (100 F diesel oil) to 
a depth of 3500 ft in a well. 

Hydrogen Sulfide. Some of the Cana 
dian petroleum production is character 
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Line-up of four Cooper-Bessemer GMV, 10-cylinder, 1100 hp V-angle com- 


pressors installed in The East Ohio Gas Company’s Robinson Station near 
North Canton, Ohio. Units compress gas from 400 pounds suction to 1.180 
pounds discharge for underground storage and transmission to the com- 
pany’s marketing areas. 


Compressors 


New York Washington, D. C. Bradford, Pa. Parkersburg, W.. wv. 
isco, Cal Houston, Dallas, Greggton, Pampa and Odessa, Texas Seattle, Wash 
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Cooper-Bessemer GMV’S 
help East Ohio Gas put on the pressure! 


he East Ohio Gas Company reports excellent 
T low cost service and exceptional fuel economy 
from their 4-unit installation of GMV compressors at 
the Robinson Station, shown above. Here, gas from 
the Big Inch and West Virginia fields is either com- 
pressed for underground storage or further boosted 
in pressure to supply gas to the industrial Cleveland, 


Akron, Canton, and Youngstown areas. 


During extreme cold weather peaks when the pipe 
line supply is insufficient, the gas is withdrawn from 


storage and boosted on to the same industrial areas. 


The four GMV's installed in 1949 are 10-cylinder, 
1100 hp turboflow units each with 5 compressor cy!- 
inders. The unique cylinder arrangement, utilizing 
each crankthrow, permits the engines to do three 
jobs at full load, boosting to market, pumping into 
storage, withdrawing from storage. Some 60 million 
cubic feet of gas is handled daily, from approximate- 


ly 400 pounds suction to 1,180 pounds discharge. 


Whether your plans call for complex compressor 
service, or the simplest kind of setup, you'll be ahead 
with Cooper-Bessemer V-angles. Check with the 


nearest Cooper-Bessemer office for the latest details. 


Cooper-Bessemer 
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Crew makes connection for reaming out 


ized by the presence of hydrogen sulfide, 
the content of which may vary from a 
fraction to 3.8 per cent. It should be 
mentioned, however, that Jumping 
Pound, Shell Oil of Canada, Ltd., is the 
first Canadian field to have a special 
plant for the commercial extraction of 
elemental sulfur from hydrocarbon pro- 
duction. (An excellent example of turn- 
ing the objectionable into a most useful 
product, and particularly so as sulfur is 
in short supply). 

Referring again to the original prob- 
lem, the hydrogen sulfide behaves as 
usual with its corrosive antics, and the 
process for mitigation is by the injec- 
tion of corrosion inhibitors. Another 
problem that has been remedied, by hav- 
ing an aluminum bottom, was the gal- 
vanic action occurring on the deck of 
production tanks, which was attributed 
to the deposition of scalings from the 
walls of the tank itself in conjunction 
with some minute traces of hydrogen sul- 
fide sedimentation. 

Salt Water Disposal. The production 
of saline water has not presently reached 
any serious proportion, but such occurs. 
Imperial Oil Ltd., produces in its Leduc- 
Woodbend operations about 2000 bbl of 
salt water per month. This field is situ- 
ated in richly fertile and agricultural 
country and the provision of an injec- 
tion well disposes of the salt water. 


Transportation 


It is axiomatic and an important 
theorem of economics that a petroleum 
product will serve no useful purpose 
unless it has a marketable outlet. West- 
ern Canadian oil presently has three 
supply areas, namely, West of the 
Rockies, East of the Rockies, and East- 
ern Canada (The Maritimes). (See Fig. 
1). The three outlets present three 
phases of transportation. The route to 
the west is mountainous, and to the east 
of the Rockies it is of a localized nature, 
whereas to the extreme east, or the Mari- 
times, a distance of about 2500 miles the 
Great Lakes frozen in winter enter into 
the scene. The Sedimentary Basin of 
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at 580 ft at Shell Unit 9 Jumping Pound. 


Western Canada has the oil and a part 
of the present operations is concerned 
with the expansion of transportation 
facilities. Taking Edmonton as the oil 
center, then from here, to the east ex- 
tends the $90,000,000 Inter-Provincial 
pipe line to Superior on the Great Lakes 
and thence by tanker to the refinery at 
Sarnia. Another local line connects Ed- 
monton and Calgary and for the West 
the Trans-Mountain Pipeline to British 
Columbia is under construction. 

The transportation of natural gas out 
of the Province of Alberta still remains 
a controversial issue and a Provincial 
Government decision (as of July 1952) 
has not been reached on whether the re- 
coverable gas reserves are sufficient to 
warrant the sale outside the provincial 
boundaries, with the exception of the 
present gas supply to the USA copper 
industries in Anaconda and Butte, Mon- 
tana. 

When considering a _ transportation 
system from a field point of view the 
availability of roads becomes an im- 
portant item. Many of the Prairie loca- 
tions are in isolated areas and in order 
to develop the field or, to wildcat it is 
quite often necessary for an oil company 
to construct its own roads. Naturally 
road building costs vary widely and it is 
difficult to stipulate. To give some idea 
of the position, however, eight miles of 
good gravelled road for a location west 
of Calgary cost $70,000, and one com- 
pany had an expenditure of over half a 
million dollars for road construction 
and maintenance in Alberta and Sas- 
katchewan during 1951. 


Reserves and General 
Position 


In 1947, prior to the Leduc discovery, 
Alberta’s proved recoverable oil reserves 
were less than 100,000,000 bbl and in 
July 1952 they were placed at approxi- 
mately 1.33 billion barrel — an increase 
of over 1200 per cent in five years. The 
estimated proved recoverable gas re- 
serves from Alberta range from 6.8 to 
8.6 trillion cubic feet. By combining 








proved, probable, and possible ga: 
serves an estimated figure of 13.7 
lion cubic feet of recoverable ga- is 
postulated for the Province of Alberta. 
(8.6 proved, 2.5 probable, and 2.6 . os. 
sible). 

The original oil in place in proved 
areas in Alberta was approximately 3.3 
billion barrel, and to date some 40 per 
cent has been recovered. The future »ate 
of discovery is speculative, but base: on 
geological evidence the possibilities are 
most favorable. Only a fraction of a vast 
sedimentary basin deposit has been .ub- 
jected to the drilling bit, and this «rea 
of great possibility straddles from the 
Canadian-American International boun- 
dary right up to the Arctic, a distance 
of 1500 miles, and has a maximum width 
of nearly 800 miles in the south. An- 
other region of probability is the foot- 
hills of the Canadian Rocky Mountain, 
which is a complex 600-mile long belt. 

Although the major portion of both 
reserves and production is in the Prov- 
ince of Alberta there are other areas in 
Western Canada. The Province of Sas- 
katchewan has an estimated proved re- 
coverable oil reserve of 20,000,000 bbl, 
and the North West Territories has 30,- 
000,000, (this is the Norman Wells 
field), and the Peace River Area has 
10,000,000. This brings the total net 
proved recoverable oil reserves, in place. 
of Western Canada to the 1.4 billion 
barrel mark. The recent oil finds in the 
United States in both Dakota and Mon- 
tana, which was in the Williston Basin 
and is believed to extend into the Cana- 
dian Provinces of Saskatchewan and 
Manitoba, has created a feeling of ex- 
pectancy and hope for such petroleum 
possibilities across the Canadian border. 

In summary and conclusion, the Cana- 
dian oil industry has aggressively and 
almost phenomenally expanded during 
the period 1947 to mid-1952. In addi- 
tion to the remarkable progress to date 
its oil possibilities seem limitless. Vast 
areas remain that have to be subjected 
to seismic, and geological surveys, and 
exploratory drilling — thousands of 
square miles still have to be covered and 
thousands of feet have to be drilled in 
order to have some idea of the limits. 

One serious drawback is the present 
steel shortage, which causes restrictive 
measures to be taken in all branches. 
This is emphasized by the suspended 
operation of 60 drilling rigs during the 
month of June 1952 because of the lack 
of tubular goods for well completions. 

It is only a question of time before 
Western Canada has the appropriate 
market outlets for its petroleum prod- 
ucts. In the light of this, and its past 
performance, Canada is today on the 
threshhold of a great and prosperous oil 
future. 
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Does Oil Withdrawal Cause Earthquakes? 


Remedial measures to overcome subsidence in California may 


increase recovery from 50 to 100 per cent — investigation continues 


- most recent development in the 
study of Long Beach subsidence is a 
somewhat embarrassing one for many of 
us who have had nothing whatever to 
do with it, but have, nonetheless, been 
stoutly supporting certain fundamental 
beliefs that on the basis of late find- 
ings may not be quite so fundamental 
after all. It is commonly contended 
by the “misinformed” man-on-the-street 
that the withdrawal of oil from un- 
derground reservoirs leaves voids into 
which the overburden finally tumbles, 
and we have an earthquake. We scien- 
tific chaps have scoffed at such a ridicu- 
lous notion and have argued that in the 
production of oil, the liquid is with- 
drawn from the interstices in the sand 
or limestone mass and that the porous 
structure remaining is quite compact 
and strong enoygh to support all that 
lies above it. Now, it looks as if the mis- 
informed man-on-the-street wasn’t too 
far off in his reasoning. In the case of 
unc nsolidated sands, at least, the with- 
dra\. al of oil can cause earth movements. 

When the Long Beach-Wilmington 
sub-idence data are analyzed mathe- 
matically they fit into a somewhat dis- 

*l'acifie Coast editor. 
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concerting pattern. They indicate in- 
deed, that following the withdrawal of 
oil from unconsolidated sands and the 
reduction of pressure within them, the 
pressure of the overburden does cause 
compaction in the sands and subsidence 
naturally follows. The entire problem, 
because of its economic aspects, has 
been the basis of intensive investigation 
for about eight years, and the recent 
work of Dr. G. D. McCann, director of 
the analysis laboratory at California In- 
stitute of Technology, and his co-worker 
Dr. C. H. Wilts, is of special interest to 
industry because it appears to establish 
pretty definitely that this particular sub- 
sidence can no longer be classed as ab- 
normal. It ‘s a perfectly rational occur- 
rence which, of course, means that it 
could happen in any oil field where oil 
is being withdrawn from unconsolidated 
or loosely compacted sands. 

As may be seen from the accompany- 
ing photos and charts, the surface ef- 
fects of the earth movement are of 
major consequence. Actually, as of the 
middle of 1951, horizontal motion at the 
surface on Terminal Island was as high 
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as 534 ft, and some recent measurements 
are over 6 ft. It can be well imagined 
what this does to pipe lines, railroads 
building foundations, and other struc 
tures and machinery in which alignment 
of various elements is an important fac 
tor. Vertical motion also provides its 
concomitant of trouble. Large land 
areas on the mainland have already 
dropped as much as 11 ft below a 7-ft 
high tide, necessitating the erection of 
dikes, and the dry filling of low areas 
to keep surface facilities from being 
flooded. But most disturbing of all are 
the sub-surface motions and stresses 
that have been demonstrated in a shear- 
ing action that has rendered many wells 
inoperative and has threatened many 
more. 

At the end of 1949, the most recent 
analysis was instigated by M. D. 
Hughes, then chief petroleum enginee: 
for the Long Beach Harbor Board. This 
study was designed to establish, if pos 
sible, a method of mathematical! analysis 
that would supplement current know!- 
edge of subsidence causes and effects. 
At that time the available data con 
sisted of vertical motion measurements 
for a few points; geological structure 
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FIG. 1. Subsidence study of Harbor department, city of Long Beach, California, shows subsidence in feet from 1928 to 1952. 


of the region involved, including the lo- 
cation and dimensions of producing 
strata; compaction figures develeped by 
electro-magnetic measurement of pipe 
sections; and time history of the pres- 
sure drops in the oil producing zones as 
indicated by progressive pumping sched- 
ules. Nothing had been done on sub-soil 
analyses, and the necessary parameters 
on which to base actual stresses and 
movements in critical disturbances were 
not known. 

The process employed was to develop 
from the measured and observed data 
a mathematical model that would de- 
scribe the sub-surface phenomena and 
permit the calculation of future motion 
and sub-surface earth shearing stress 
concentrations. In other words, the plan 
was to build on what was known a com- 
plete mathematical model, ascribing sen- 
sible values to the important unknowns 
and refining each as logic dictated, until 
the whole pattern fitted the complexity 
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of causes and effects within acceptable 
tolerances. 

Examination of Fig. 1 will disclose 
the means by which calculations and 
actual measurements on the subsidence 
area could be correlated. A grid system 


(1000 ft to the grid), was superim- 


posed on the map of the elliptically 
shaped subsidence area. As the subsi- 
dence is elliptical in form, the coordi- 
nate system was drawn with its origin 
at the center of subsidence and the two 
coordinate axes along the major and 
minor axes of the ellipse. The major 
axis traverses the area in a northwest- 
southeast direction, and the minor axis 
splits the bowl from northeast to south- 
west. It serves to locate points on any 
horizontal plane, and, of course, the two 
planes of greatest interest are the sur- 
face and an arbitrary level near the 
center of the oil sands which, for calcu- 
lation purposes, is the assumed location 
of the analytical disturbance forces. The 


location of wells from which some 600 
core samples were taken and tested to 
develop the relationship between meas- 
ured and calculated values were within 
the mapped area of Fig. 1. 

Important information regarding sub- 
surface compaction was derived from 
collar counting studies. These involved 
the systematic measurement of the 
lengths of pipe sections to an accuracy 
of + \%-in. by means of electro-mag- 
netic instruments? lowered into the well 
bore by cable. If the pipe be seized by 
the soil, compaction of the surrounding 
earth compresses it. As the pipe resists 
compression and may be imperfectly 
bound to the soil, the measurements are 
an indication of the lower limits of soil 
compaction. Thus the results are in all 
probability low, but they do show that 
considerable compaction has taken place 
in certain oil bearing sands although 
very little can be observed elsewhere 

‘Developed by Lane-Wells. 
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e* Your Hard-to-Get Equipment 


... may be ruined by constant attack of acids, alkalies, fumes 
chemicals, moisture, gases and weathering. 


Your Valuable Products 

...are subject to contamination and loss whenever they are in 
contact with corroded surfaces. 

Expensive Shutdowns 


... and loss of production with costly man-hours for repairs may 
be incurred unnecessarily. 


4 | Your Profits 


Ruined equipment, contaminated products, the loss of pro 
duction and repair expense caused by shutdowns mean only one 
thing . . . reduction in your profits! 


RIGHT NOW...you should investigate the economies of us 
ing Amercoat; a line of coatings built to protect against specific 
industrial corrosion hazards. 

Our field engineers are available... without obligation... t 
check your plant for corrosion problems...and to give you 
specific recommendations. 
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FIG. 2. Plot showing 


These tests determined that most of 
the compaction associated with subsi- 
dence has taken place in the Tar, 
Ranger, and Upper Terminal zones, 
with some slight effect in the upper half 
of the Lower Terminal. This means that 
compaction is taking place in a vertical 
section of about 1200 to 1400 ft, cen- 
tered at a depth of about 3000 ft. The 
maximum thickness of oil-bearing sands 
near the center of subsidence in this 
section is about 600 ft, and thence it 
tapers off in all directions. It is signifi- 
cant that the greatest subsidence takes 
place immediately over the greatest 
thickness of oil sand. 

Earth motion is difficult to compute 
for a number of reasons, principal of 
which is the failure of the earth to act 
as an elastic material. Nonetheless, after 
divers consultations with various engi- 
neers and analysts relative to the phys- 
ical properties of the soil, it was de- 
cided to adopt the concept of an elastic 
material of semi-infinite extent, and as 
nothing was known of the soil mechanics 
of the region, it was further decided that 
the mathematical model should be based 
on a uniform isotropic elastic medium 
of semi-infinite extent. With this agreed 
upon, it was also assumed for the pur- 
poses of the calculation that the with- 
drawal of oil from the deep lying strata 
caused internal stresses that are respon- 
sible for the movement of the surround- 
ing earth. . 
Previously Dr. Nabor Carillo of Mex- 
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On Pier D, just south of 
El Enbarcadro is a confined 
arc of track mal-alignment. 
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direction and amount of shear in Long Beach subsidence study. 


ico City had developed an analytical so- 
lution for the surface motion of a uni- 
form isotropic, semi-infinite, elastic me- 
dium under the action of a simple sym- 
metrical set of sub-surface forces, known 
as a tension center. With this as a start- 
er, a mathematical procedure was de- 
vised to permit calculation of surface 
and subsurface motions and _ stresses, 
not only for a number of such tension 
centers, but also for a general distribu- 
tion of them such as might be required 
to simulate the effects of an oil pump- 
ing program. Investigation of a second 
mathematical hypothesis, consisting of 
a pair of equal vertical pressures, act- 
ing in opposite directions a short dis- 
tance apart, and termed a “vertical 
pincer,” showed that it did not at all fit 
the known data in the Long Beach sub- 
sidence area, while the “tension center” 
concept conformed in every respect 
within required limitations. 

The significant effects are, of course, 
vertical and horizontal motion and hori- 
zontal shear stress, and the subsidence 
equations were consequently based on 
these with each being derived by two 
totally different methods to assure its 
correctness. The solutions show the 


manner in which vertical and horizontal 
surface motion varies with distance 
from the tension center; the vertical mo- 
tion at several depths below the surface; 
the horizontal shear stress for a tension 
center; and the same for several depths 
below the surface. It is to be noted that 
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the maximum stress increases steadily 
with depth and that the point of greatest 
stress comes closer to the vertical line 
above the tension center. 

The entire investigational project may 
be divided into five separate sections as 
follows: 1. The accumulation of as much 
pertinent physical data as possible re- 
lating to subsidence in the area. 2. 
Choice of a mathematical model that 
would give solutions for the motions and 
stresses developed. 3. Employment of the 
model to derive unknown factors from 
actual measurements and other known 
values. 4. The development of a core 
test program to provide average elastic 
parameters for earth and soil shear re- 
sistance. 5. Testing of the model and 
setting up a method of predicting fu- 
ture conditions from proposed future oil 
pumping schedules. 

Before discussing further the general 
progress of the investigation, it would 
perhaps be appropriate here to enlarge 
on the supplementary work that was 
carried on in ‘connection with sections 
4 and 5. It will be remembered that the 
mathematical analysis was begun with- 
out direct information on the basic para- 
meters required to evaluate the proper- 
ties of both the over-burden and the oil- 
bearing sands. Particularly necessary in 
the calculations were knowledge of the 
shear modulus of elasticity and data on 
shear strengths in the over-burden. Some 
600 core samples were taken, and shear 
resistance data on these were plotied. 













This shows how steel frame at transit shed 
Pier A buckled from earth movement. 


looking north from Seaside Boulevard track. Movement Close up of track movement shows horizontal motion 
noted here was practically instantaneous. at maximum of 23 in. Ties and track moved bodily. 


Horizontal motion moves sidewalk above the Stairway on passenger shed on dock side shows effect 
storm: drain at corner of Seaside and Mariposa. of compressive horizontal forces, all due to subsidence. 
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It was found that the shear modulus of 
elastécity (G) was remarkably uniform 
with little average increase for depths 
in excess of 1300 ft. In the horizontal 
shear calculations, an average value of 
100,000 psi was used. 

There is a significant correlation be- 
tween the calculated horizontal shear 
stresses and the measured shear resist- 
ances. Comparison of these indicates 
that using the average shear modulus 
already referred to, the vertical pincers 
model produces shear stresses too low 
to cause failure in a system of the type 
involved; while the tension center model, 
on the other hand, provides shear 
stresses of expected magnitude, and they 
vary with depth in a manner similar to 
that of the shear strength data. Further 
examination of these data in the light 
of known occurrences and conditions 
shows that shear failures are caused pri- 
marily by the variation of shear resist- 
ance rather than the variation of sheer 
stress with depth as suggested by other 
investigators. 

In the final testing of the model and 
setting up a basis for predicting future 
conditions on proposed withdrawal 
schedules, it is essential to define a ra- 
tional distribution of disturbance forces 
from known conditions in the oil sands. 
The only pertinent data so far available 
on oil sand characteristics are location, 
thickness, and the oil pressure-drop- 
time history. The conversion of this in- 
formation into a distribution of “disturb- 
ance forces” is admittedly an uncertain 
process requiring the imposition of cer- 
tain assumptions relative to the proper- 
ties of the oil bearing sands for which 
at the moment there are insufficient sup- 
porting data. To begin with, the three 
upper zones have been regarded as the 
total source of subsidence, as practical- 
ly all of the measured compaction was 
found there. These three zones have a 
maximum oil sand thickness of 600 ft 
with a mean depth of about 3000 ft. This 
3000 ft section of overburden normally 
requires about 5000 psi at the top of the 
oil bearing sands to support it. Before 
oil withdrawal started, the oil pressures 
were everywhere about 2500 psi, so it 
may be assumed that the other half of 
the support came from the compressive 
forces in the oil bearing sands. 


When oil is removed from the produc- | 


ing zone, part of the resulting pressure 
drop is accounted for by added compres- 
sion in the oil bearing sands due to com- 
paction, and part is expressed in the 
added tensile forces developed by the 
overburden as it subsides. The “disturb- 
ance forces” effectively pulling down on 
the overburden may be regarded as the 
difference between the pressure drop 
and the increase in oil sand compressive 
force. The product of the pressure drop 
in psi (AP) times the total oil sand 
thickness in feet (T) at the well loca- 
tion gives a distribution function over 
the oil field that can be converted to an 
equivalent distribution of tension centers 
or other “disturbance forces” if one is 
prepared to make certain assumptions 
regarding the added force to which the 
oil sands are subjected during compac- 
tion. 

It was considered reasonable to re- 
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gard the overburden as being elastic in 
its gross behavior. Shear forces are be- 
ing built up and maintained by the sub- 
sidence. To help establish one limit of 
the pressure drop effect on the oil bear- 
ing sands, they may be assumed to be 
plastic and readily compressible upon 
the withdrawal of oil. Thus the oil pres- 
sure drop is taken up completely by the 
overburden. The conversion of A P * T 
to appropriate tension centers on the 
basis of this assumption formed an im- 
portant step in the mathematical an- 
alysis. 

Another limit was defined by giving a 
reasonably high value to the compres- 
sive modulus of the oil bearing sands 
and then calculating the load distribu- 
tion between the oil sands and the over- 
burden. In this instance a trial and 
error type of solution is required, as- 
suming first a specific distribution of 
disturbance forces and then calculating 
the vertical subsidence at the top of the 
sand member. From this, the compac- 
tion and the resulting load borne by the 
oil sands can be determined. The com- 
paction force distribution over the area 
is then substracted from the assumed 
“disturbance force” distribution, and the 
result should be the known pressure 
drop distribution. Successive series of 
such calculations are carried out for 
numerous cases until the results actual- 
ly do conform to the known pressure 
drop. 

Needless to say, these and other cal- 
culations that formed an important part 
of the total analyses were the subject 
of all sorts of mathematical tests and 
conjecturings. Preliminary calculations 
of the type just described placed the 
shear modulus of elasticity rather low 
to fit the subsidence pattern but of the 
same order of magnitude as was indi- 
cated by the core sample tests. It be- 
came obvious, however, that before such 
calculations could be justified on a 
large scale, certain additional work 
would have to be done; for example, a 
comprehensive core sample study of the 
oil-bearing sands and a general analysis 
to correlate the important characteristics 
of the distribution (A P & T) with those 
of the developing bowl of subsidence. It 
was further believed that the entire in- 
vestigation would be well advanced by 
a comparison of the time history of the 
developing bowl of subsidence with that 
directly calculated from the time history 
of the distribution (A P * T); an addi- 
tional comparison of the differences be- 
tween actual subsidence and that indi- 
cated by the distributions (A P « T) 
over all parts of the bowl for each year 
....this to locate any regions of marked 
divergence that might be due to large 
variations in soil properties with loca- 
tion; and, finally, a search for evidence 
of any important non-linear effects. 

The pursuit of this phase of the prob- 
lem necessitates a great many subsi- 
dence calculations from the given dis- 
tributions, but it is practicable if def- 
inite conversion from the A P * T data 
to the tension distribution is applied. For 
this purpose the pressure drop was con- 
verted into a distribution of oil bearing 
sands with their corresponding per unit 
area pressure drop being converted into 
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an equivalent volume of tension cer ers. 
After calculations had been made ith 
corrected data covering the years ‘rom 
1945 to 1951 inclusive, there were also 
compiled for analysis, tabulatio: of 
proposed AP XT distributions: for 
1952 and two possible ultimate p: mp. 
ing schedules. : 

Profiles of the surface subsidenc.: for 
the years 1945 through 1951, taken ‘rom 
contour plots of actual measuren ents, 
were prepared. Then, using the cover. 
sion formulas already established. ver. 
tical subsidences were calculate: for 
each year for a large number of jvints 
throughout the bowl, a sufficiently ‘arge 
number, indeed, to locate contours ac- 
curately. Using the 100,000 psi shear 
elasticity modulus, a complete plot was 
then made for all locations of the cal- 
culated versus the measured subsidence. 
and it was observed that they are all 
quite close to a single mean curve. The 
maximum deviation is about 25 per cent 
with most of the points falling within 10 
per cent of the curve. This was true for 
all points calculated, and is of the ut- 
most importance as it shows that re- 
gardless of location or time there is so 
far an essentially single valued rela- 
tionship’ between the calculated and 
measured results as defined by the sin- 
gle mean curve. 

The non-linear character of this curve 
is especially to be noted. For measured 
deflections of 6 to 10 ft there is a de- 
cided increase in the ratio of measured 
to calculated subsidence, regardless of 
location or time. There are a number of 
possible reasons for this, and the au- 
thors of the report recommend that these 
be the subject of further studies, and 
that more information on soil properties 
be developed for that purpose. It is sug- 
gested that some of the important non- 
linearities may be in the compact oil 
sands, others may be in the overburden. 


Predictions Possible 


As a result of the analysis, it has been 
established that there is a direct correla- 
tion between the development of the 
bowl of subsidence and the increase in 
the distribution- (A P< T), which is 
essentially independent of location and 
time. There is, consequently, no indica- 
tion of any marked change in soil prop- 
erties with horizontal location. In conse- 
quence, the authors contend that if the 
non-linear character of the phenomena 
can be expressed by some more tangible 
process than the empirical method that 
produced the average curve employed 
here, it will be possible to predict future 
developments with reasonable certainty. 
For the present, the average curve must 
be extrapolated from considerations of 
significant events as they have so far 
occurred and the probable variation in 
soil property trend with further com- 
paction of the oil sands. It is to be noted. 
however, that some of the extrapolations 
made with respect to effects in 1952 have 
been fairly accurately fulfilled. 

Remarkable conformability was noted 
between the actual and calculated sub- 
sidence, and as the position of the cal- 
culated bowls of subsidence with respect 
to the coordinate axes depends on the !o- 
cation and character of the distributions 
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@ The picture on the left, taken on the 
test floor at the E-M factory, is typical 
of several 1500 hp, 3600 rpm, induction 
motors recently completed for a crude 
oil pipe line project. 

These large motors are arranged for 
2-bearing-coupled service with bracket- 
type sleeve bearings. Frame construc- 
tion is fabricated steel, and the pressure 
lubricating system has a direct-driven 

oil pump. 

Electrically, the motors 
have these characteris- 
tics: Class B insulation 
. . . low starting KVA 

. . windings braced for 
full voltage start... high 
efficiency and power 
factor. 

Protective features in- 
clude thermocouple type 
temperature detectors 
imbedded in motor wind- 

| ings, temperature detec- 
_ tors in the bearing shells, 


ELECTRIC MACHINERY MFG. 
MINNEAPOLIS 13, MINNESOTA 


and a low oil pressure relay in the pres- 
sure lubricating system. 


BEFORE THIS ORDER WAS PLACED. 


E-M engineers had designed success- 
fully the world’s most powerful pipe line 
motors for another large oil pipe line 
. ... 3000 hp induction motors which are 
now in operation. These motors are a 
major advance in substantially increas- 
ing practical unit size of oil pipeline 
equipment. 


WHEN YOU NEED BIG MOTORS 


Remember that E-M engineers are 
specialists in “extra-value” engineering 
of big motors. When you need big pump 
motors that will operate year after year 
on heavy-duty drives . . . with high re- 
liability, without interruption, at mini- 
mum costs... callin the E-M specialists, 
Write the factory for bulletin No. 207 
describing new E-M 2-pole Induction 
Motors, or call the E-M field engineer 
nearest you. Let him tackle your big 
motor drive problem right away! 
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4300 -TPA-2129 


To obtain more information on products advertised see page E-61 
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(AP XT), the coincidence of the cal- 
culated with the actual leaves little 
doubt that the reduction of oil pressure 
in the producing sands is the major 
cause of the subsidence. The procedure 
employed thus offers the best method of 
directly calculating prospective motions 
and stresses from a given set of A P & T 
data. In summary, it is as follows: Ex- 
pected bowls of vertical surface motion 
are calculated from the distribution 
(AP XT) and adjusted by the aver- 
age curve. With an estimate of vertical 
subsidence thus available, the necessary 
tension centers distribution required for 
an accurate direct fit of this subsidence 
is next determined. This tension center 
distribution is then used for the calcula- 





tion of additional motions and stresses, 
e.g., horizontal surface motion and hori- 
zontal shear stress. 

The mathematical model, as already 
suggested, is subject to additional study, 
but there is mounting evidence that it 
represents a reasonably accurate an- 
alysis of the subsidence conditions. Cal- 
calculations for the revised AP XT 
data indicate that the maximum sub- 
sidence is about 24 ft and that the con- 
tinued withdrawal of oil may, under 
present conditions, extend the subsi- 
dence area to a considerable extent in a 
southeasterly direction. Calculated hori- 
zontal surface motions for two proposed 
pumping schedules show that on the 
southwest side of the minor axis of the 








meet disposal or re-use 
requirements for 


BULKLEY-DUNTON 





efficiencies: 


Operation 


Drum wash ....... 
Tank-car wash ..... 
Refinery “A” ....... 
Refinery “BY” ...... 
Refinery “C” ....... 
Oil-field brine “A” .. 
Oil-field brine “B’ . .300 to 500 
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augment or replace gravity separators with these 
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OIL PRODUCTION 
& OIL REFINING 


WASTE WATER 


Gravity Separation Colloidair 
Parts Per Million 
129 3.4 
5,180 4.7 
82 5.0 to 7.0 
142.5 58.0 
232.0 2.0 
40.0 5.0 
1.0 to 6.0 


Bulkley-Dunton waste water 
treatment systems are pre- 
fabricated in a wide variety 
of capacities to assure 


> meeting pollution 
requirements 
> recovery of 
waste oil 
> low space 
requirements 


Write today for complete 
details or consult with our 
nearest field engineer. 





BULKLEY-DUNTON PROCESSES, INC. 
295 Madison Avenue * New York 17, N.Y. 


Pacific Coast—Security Building * Pasadena, Calif. 





present bowl, horizontal motions 1p to 
approximately 9.5 ft are to be ex) ected. 

Subsurface horizontal shear c: |cyla. 
tions are most important because ~xces. 
sive shear stresses have expressed them. 
selves in casing -failures, and, afir al], 
loss of production is what brings | ‘\e ep. 
tire analysis about. So far, the «mount 
of relative motion in each instan.e has 
been of the order of a few inches :o one 
foot, with a total maximum accuniiilated 
motion at any point of about three feet 
in the worst case. Slippages of this type 
increase vertical surface subsiden: e, and 
decrease the horizontal surface miotions 
and subsurface shear stresses in the im- 
mediate vicinity. Some of the projections 
show that in large areas, shear siresses 
in excess of shear resistance are inevita- 
ble. The only consoling factor, and it 
constitutes very doubtful consolation, js 
that the ultimate picture may be ame. 
liorated by intermediary failures. To 
what extent these may be averted by 
extraordinary remedial measures re- 
mains to be seen. 

Meantime, the petroleum division of 
the Long Beach Harbor Department has 
undertaken a dual project designed (a) 
to counteract compaction and hence pre- 
vent further subsidence by replacing the 
fluid withdrawn from oil bearing sands 
with water; and (b) to minimize future 
reduction in oil yield by repressuring 
the sands with water and gas. This pro- 
gram also makes it mandatory that all 
future off-shore wells be operated under 
some approved form of pressure mainte- 
nance to protect city properties against 
subsidence hazards. Preliminary experi- 
ments indicate that water flooding of the 
upper zones will increase ultimate oil 
.ecovery from 50 to 100 per cent. 


Conclusion 


The entire subsidence problem is a 
serious one, indeed, and it is fortunate 
that the Long Beach city and harbor au- 
thorities have recognized the fact and 
have taken adequate steps to minimize 
its effects both now and in the future. 
The most significant discovery of this 
latest mathematical analysis, that subsi- 
dence is caused by withdrawal of oil 
from an unconsolidated formation, trans- 
lates the matter into one of much wider 
interest, and future developments both 
in the more accurate definition of in- 
volved factors and in the institution o! 
remedial and preventive measures, will 
no doubt be watched more generally and 
more intently. Meantime, anyone inter- 
ested in the modus of applying pure 
mathematics to the solution of a com- 
plex problem in production engineering 
will find it stimulating to study the 
process employed in this case a little 
more intimately and, of course, intelli- 
gently than it has been done here. 


Reference 


“A Mathematical Analysis of the Sub- 
sidence in the Long Beach-San Pedro 
Area,” by G. D. McCann, Professor of 
Electrical Engineering and C. H. Wilts, 
Assistant Professor of Applied Mechan- 
ics, California Institute of Technology. 
Pasadena. California, November, 151. 
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COOK //SUPER-FLEX’’ 
OIL CONTROL RINGS 


meet the crying demand for a more 

flexible ring that will conform to cylinder 

distortion and at the same time provide 

uniform wiping action all the way around the 

cylinder. Available in many styles to meet 

varying piston conditions, these advanced design 

oil rings reduce lube-oil consumption and mairitain 

their efficacy throughout ring life. Write for recommend- 

ations job-engineered to your particular engine requirements. 

C. Lee Cook Mfg. Co., Incorporated, Louisville 3, Ky. 
Representatives in principal industrial cities. 
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Fire Safety in Petroleum Operations 






P 934,31. 


Well-integrated maintenance, fire-prevention, and emergency 


protection programs wilt cut down hazards to our oil resources 


Orn primary interest at this confer- 
ence is one of safeguarding lives and 
conserving natural and created resources 
against loss by fire, explosion, and other 
related perils. Discussion of any im- 
portant subject in this regard would be 
incomplete without some appraisal of 
its position in our industrial and eco- 
nomic makeup. There has never been 
a time when the petroleum industry has 
been of such tremendous importance to 
the present and future welfare of our 
respective countries, and, in particular, 
to our way of life. Petroleum and its ar- 
ray of multiple products are currently 
playing a most predominant and indis- 
. a ae 

pensable role in our dual Civilian and 
military economy. In supplementing the 
important needs of our friends and 
neighbors, this industry is playing a 
most decisive part in global strategy. It 
can therefore be agreed that an ex- 
tended discussion on petroleum and its 
safety in this critical period of world 
history is certainly timely. 

It is striking to note that in the past 
10 years the amount of energy used in 
the United States, for example, has ap- 
proximately doubled, and that almost 
the entire increase was provided by 
petroleum and its associated twin, nat- 
ural gas. Today, more than 60 per cent 
of all energy used in the United States 
and Canada is obtained from these two 
extensive sources. Although our popula- 
tion is only 6 per cent of that of the 
world, our joint production, by virtue of 
this abundant power supply, is more 
than equal to the rest of the world put 
together. The real significance of petro- 
leum’s chemical muscles is made all the 
more outstanding when its total energy 
output is popularly reported (Oil For 
The World: Schackne and Drake) as 
equivalent to the work of about 22 bil- 
lion able-bodied workers laboring 8 hr 
a day, five days a week—which exceeds 
by about 10 times the total number of 
people in the entire world. 

Originally, the importance of petro- 
leum was almost entirely due to the 
gradual development and steady increas- 
ing use of the internal combustion en- 
gine. Many of us may recall when our 
appreciation of the petroleum industry 
was primarily through kerosine lamps 





+Presented at Thirty-fourth annual meeting 
of The Dominion Fire Prevention Association, 
Halifax, N. S., June 4, 1952. 


*Director of research, National Board of Fire 
Underwriters, 85 John Street, New York City. 
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and gas buggies. The expansive growth 
in the past decade has been almost 
breath-taking—we are not ordinarily 
aware that there are in operation today 
over 400,000 wells and more than 400 
refineries, not to mention the thousands 
of miles of cross-country pipe lines, hun- 
dreds of tankers and tank trucks which 
service millions of automobiles, trucks, 
airplanes, diesel locomotives, stationary 
power plants, and many power-driven 
farming implements, in addition to pro- 
viding fuel to millions of dwellings and 
to such valued consumers as our mer- 
chant marine and naval vessels. This 
Herculean task requires an investment 
approaching $10 billion ($2 billion in 
refinery investment with a $614 billion 
product value and $11 billion in natural 
gas operations)—making this industry 
the largest and most important segment 
of our American economy, exceeded only 
by agriculture, railroads, and the com- 
bined divisions of our public utilities. 

This great industry continues to make 
even further inroads into our daily lives 
—its horizons are broadening and the 
end is nowhere in sight. Because of a 
strong combination of research-minded- 
ness and business acumen, its original 
rule-of-thumb, empirical technology has 
gradually developed into a scientific art. 
This outstanding readiness to develop 
and adopt new ideas is bringing about a 
marked ‘transformation from orthodox 
oil refining into modern production of 
so-called “petrochemicals”. The refinery 
oil and gas end-products and their deriv- 
atives are now low-cost sources of 
thousands of formerly rare and rela- 
tively expensive chemicals. The versa- 
tility of this fast expanding appendage 
of the old petroleum industry is indi- 
cated by the listing of such off-shoot syn- 
thetic products as rubber, plastics, 
fibers, solvents and antifreezes, deter- 
gents and wetting agents, hydraulic 
fluids and lubricant additives, jet-engine 
fuels, insecticides and agricultural pesti- 
cides, soil conditioners and fertilizers, 
and medicants ranging from antibiotic 
miracle drugs to substitute blood plasma 
(polyvinylpyrolidone), along with thou- 
sands of other organic chemicals, such 
as glycerine, toluene, and, more recently, 
acetylene. 

This chemical phase of the industry 
was accelerated to leaps and bounds by 
low-cost supplies of natural gas brought 
about by the long-distance transmission 
pipe lines. In comparison. these petro- 
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leum-derived chemicals are currently 
showing an annual increase at a rate 
that exceeds that of the parent cliemical 
industry. The total tonnage production 
has practically skyrocketed beginning 
with 75 tons of antifreeze and carbon 
black in 1925, 5,000,000 tons of hun. 
dreds of additional products in 1950, 
with an increase to 7,500,000 tons in 
1951, having a marketing value of $2 
billion—the prediction for 1962 is 32.- 
000,000 tons, with an estimated value of 
$714 billion. The field is highly com- 
petitive, 20 major petrochemical com. 
panies are already in existence, with at 
least 15 more newcomers reported—one 
principal operator alone has an invest- 
ment approaching $500,000,000, and is 
currently producing more than 300 syn- 
thetic chemicals in commercial quan- 
tities. A new policy of organizational 
teaming-up of producer and industrial 
consumer groups for joint ownership is 
developing in this field. 

This transition toward chemical pro- 
duction is outwardly apparent at the 
sites of many of our modern refineries 
through the appearance of a bewildering 
array of multi-storied distillation towers 
and varied shapes and forms of process- 
ing vessels and storage tanks. In addi- 
tion to the conventional fractionation, 
thermal, and catalytic cracking opera- 
tions employed for production of gaso- 
line, naphtha, kerosine, lube oil, waxes, 
and asphalt, such specialized and com- 
plex operations as polymerization, hy- 
drogenation, alkylation, and isomeriza- 
tion are appearing on the scene with 
new fire problems. 

The foregoing dissertation should 
serve to indicate the criticality of our 
petroleum refineries and their associated 
petrochemical operations. Their heavy 
investments with highly concentrated 
values (some installations are known to 
exceed $50,000,000) and their continu- 
ous exposure to operations handling 
large quantities of flammable materials, 
whose inherent hazards are greatly aug- 
mented by high pressure and elevated 
temperatures (including corrosion). 
present a picture of extreme vulnerabil- 
ity to damage by fire and explosion. 
Among underwriting circles the severe 
inherent explosion hazard is regarded 
almost inseparable from fire to the ex- 
tent than an explosion clause is usually 
mandatory on all oil insurance contracts. 
In oil process areas, the product 1s 
usually at temperatures above the flash 
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point and often above its ignition tem- 
perature, so that any leak or break is 
likely to result in fire or explosion. Cases 
are on record where even small and 
originally insignificant, uncontrolled 
fres have been known to have rapidly 
developed into calamitous proportions 
with great damage. 

The fire records of the American 
Petroleum Institute indicate a present- 
day annual occurrence of some 1100 fires 
(including 300 refinery, 285 terminal 
service stations, and 175 oil well fires) 
with a loss of about $7,000,000 on insur- 
able values of $7 billion. The compara- 
tive frequency of fires for various opera- 
tions is given as 190 fires/100 refineries, 
8.6/100 gasoline recovery plants, and 
for tank farms and tanker-barges 1.8 
and 1.6/100, respectively. The steadily 
increasing loss potential is shown in the 

t 15-year period, where the losses 

ve gradually grown from a low of 
$600,000 (reporting not complete prior 
to 1946) to a high of $11 million per 
year, while the annual insurable values 
increased from about $1 billion to a 
high of $7 billion (1950). These indus- 
try-reported losses do not necessarily 
correspond with those paid out by the 
insurance groups. 

The foregoing record of steadily im- 
proved fire safety in the face of con- 
tinuous changes, which are constantly 
augmenting the associated hazards, can- 
not be denied as being strikingly out- 
standing. Credit is due to the advanced 
engineering design and the use of im- 
proved materials of construction, and 
the progressive incorporation of the re- 
quired fire safety measures in plant 
layout and operating programs. A major 
factor in the increased safety has been 
the close technical supervision in op- 
eration and the constant vigilance pro- 
vided by automatic instrumentation in 
the control of fluid flow, pressure, and 
temperature; and, not to the least extent, 
the well-integrated maintenance, fire 
prevention and emergency protection 
programs. 


It is of interest to note, in comparative 
contrast, that flammable gases and 
liquids account for approximately 9000 
explosions and more than 55,000 fires 
(or about 10 per cent of 650,000 total 
fires) experienced annually, with an 
average yearly loss of about $45,000,000. 
The loss of life through such mishaps 
alone amounts to nearly 4000 persons. 
The records also show that the number 
of fires and explosions in industry (due 
to flammables) is about double that en- 
countered with ordinary combustibles. It 
is of particular interest to note that 
only 3 per cent of the total number of 
fires (about 2000) occurred in chemical 
plants (who are among the largest hand- 
lers of flammable liquids and gases). 
These figures should serve to further em- 
phasize the excellent record of the petro- 
leum industry and the important role of 
its extensive safety program. 

It should not be assumed that this re- 
markable development of technological 
proficiency occurred without heart- 
breaking problems and brain-straining 

ancicaps. Various historic accounts are 
on record that tell of many rugged trials 


and tribulations. A typical example of 
such chance-taking pioneering is given 
in the following account by Dr. Gustav 
Egloff, research director of Universal 
Oil Products of Chicago, wherein he re- 
flects on the Burton Process of 1913, re- 
ported to be the first commercial crack- 
ing operation: 

“Such stills were designed to have a 
safety factor from 400 to 500 per cent 
based on known strength of mild steel at 
ordinary, temperatures. Actually, in the 
light of later knowledge about rapid 
loss of strength of steel above 550 F, 
these stills had a safety factor of only 
about 50 per cent (Note: Strength of 
steel increases to some extent up to 500 
F, above 500 to 1000 F its strength is 
one-half that at normal temperatures, 
and, at 1200 F, it is less than one-quar- 
ter.). It is remarkable that hundreds of 
stills were operated for 8 years before 
any fatal accident occurred, although 
there were numerous fires.” 


“Tt was practically impossible to keep 
the riveted seams from leaking, no mat- 
ter what care was exercised in fabrica- 
tion. In some plants, a man with a steam 
hose was kept busy putting out fires 
caused by oil leaking from seams and 
around rivet heads. In one case, the re- 
finery caulkers refused to work on the 
leaky seams of a still in operation at the 
Whiting (Indiana) refinery and the re- 
nowned Dr. William M. Burton caulked 


the seams himself.” 


Other troubles of that day included 
coke accumulations which gave rise to 
localized overheating and “hot spots” on 
still bottoms — the appearance of a 
bulge was a common signal for shutting 
down fires and hurriedly emptying the 
stills. Operating periods, at one time, 
seldom exceeded 24 hr between “clean- 
out” shutdowns. Water-steam explosions 
were almost ordinary occurrences, wher- 
ever water was used for emergency cool- 
ing. The appearance of the Dubbs crack- 
ing process in 1919 permitted stills to be 
operated continuously for 8 days, at 
pressures of 135 psi and temperatures 
around 850 F, in contrast to 75 psi and 
600 F employed in the Burton process. 


Hammer-welded and riveted vessels 
passed out of the picture about 1930 
with the rapid development of the elec- 
trical welding process. The use of X-rays 
greatly improved the efficiency of the 
welding techniques. It must be remem- 
bered that when cracking plants began 
to operate, there were no codes that ap- 
plied to their construction and opera- 
tion. The then existing U. S. boiler code 
was inapplicable in many respects. In- 
surance specifications and state regula- 
tions were soon supplemented by new 
codes gradually developed by joint ef- 
forts of the American Society of Me- 
chanical Engineers and the American 
Petroleum Institute. The first edition of 
this special code, covering minimum 
construction standards and inspection 
requirements for cracking equipment, 
was used in 1934, and the fourth and 
latest edition was issued in 1943. The 
present ASME-API Code covers design, 
fabrication, and stress-relieving require- 
ments, and such protective features as 
pressure relief and emergency blow- 
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down devices—it is currently undergo- 
ing revision. The safety of these pres- 
sure vessels and appurtenances has been 
further aided with the development of 
such non-destructive inspectional test 
methods as strain gages, radiography 
(using radioisotopes), ultrasonics, and 
magnetic particle (magnaflux) and 
fluorescent powder (zyglo) techniques 
for detection of surface imperfections 
and deep-seated flaws. Parallel! metallur- 
gical developments led to the use of 
stainless steel alloys in tubular reactors 
and furnaces which today are found op- 
erating at pressures ranging from 3000 
to 5000 psi and at temperatures close to 
1000 F. The never-ending task of con- 
stant code revision is a safety matter of 
foremost importance in modern petro- 
leum operations. 


Another serious source of “early-day” 
troubles arose from the common prac- 
tice (prior to 1920) of using wooden- 
roof steel tanks for the storage of crude 
oil and finished products. Because of the 
relatively free venting to the atmosphere, 
ignition by lightning and sparks induced 
by distant electrical storms became the 
most common cause of tank fires. A sur- 
vey by the American Petroleum Insti- 
tute revealed that of some 230 tanks 
ignited by lightning, 93 per cent were 
not gas-tight. It may also be of interest 
to report that during this period a U. S. 
Bureau of Mines investigation on evapo- 
ration losses showed that nearly $200,- 
000,000 worth of gasoline evaporated 
from the crude oil and refined gasoline 
produced and handled in a single year. 


In time, the industry became acutely 
conscious of these losses and undertook 
an intensive program of introducing gas- 
tight steel roofs, conservation vents, and 
pipe line gathering arrangements with 
central recovery systems, along with 
lightning protection and improved 
grounding of tanks. Other developments 
for safe-guarding the storage of liquids 
included floating roofs, blanketing with 
inert gases, pressure, and vacuum re- 
lief vents with “flame arrestor” protec- 
tion, and vapordome roof tanks. With the 
recovery and utilization of high vapor 
pressure casinghead gasoline, and such 
by-product gases as propane, butane, 
and butadiene, pressure-storage spheres, 
and variously designed spheroids came 
to be employed for compressed storage 
of these newer products. 


Early efforts of combatting and ex- 
tinguishing fires fell far short of their 
good intentions—as evidenced by the 
record fire losses which at times reached 
$20,000,000 annually. In the days of the 
wooden roofs, it was the practice to in- 
troduce steam into the tanks upon ap- 
proach of a storm, but this measure was 
not too successful. Investigations dis- 
closed that steam failed because there 
was not enough of it; the capacity of the 
steam plants in the.field was generally 
insufficient to produce the required 
quantities of steam. To avoid costly fires, 
other precautions such as spacing of 
tanks and use of dike walls, to guard 
against “boilover” and dangerous spread 
of fire, were resorted to. Subsequent ex- 
periments with combinations of chemical! 
solutions led to the development of 
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stabilized ‘foam-blanketing techniques 
for excluding air and suppression of 
flame. The use of this system spread 
rapidly throughout the oil industry with 
portable and built-in adaptations by the 
end of World War I, where it continues 
to be the recognized method for large- 
scale use on oil tank fires or other flam- 
mable liquid fires where a smothering 
and blanketing effect is required. Other 
new methods are constantly being de- 
veloped, but, because of its record over 
a period of many years, foam has be- 
come to be regarded as outstanding for 
its suitability and reliability in the petro- 
leum and related industries. 


This resume of the vast developments 
and progress of fire safety in American 
oil refining and petrochemical process- 
ing should be of particular interest, in 
view of the current oil boom in Western 
Canada. The expanding activities in the 
Prairie Provinces are expected to make 
timely and important contributions to 
the world supply of petroleum, and to 
Canada’s industrial activity in general. 
This is most encouraging to our neigh- 
bors south of the border, since North 
America consumes 65 per cent of the 
total supply. Interestingly enough the 
comparative consumption rates for U. S. 
and Canada are 595 and 361 gal per per- 
son, respectively; 76 for Latin America, 
35 for Australia, and 48 and 55 gal per 
person for Europe and the USSR. The 
unrest in the Middle East could cut off 
important deliveries overnight. Canada 
supplies just one-third of her needs at 
this time, while the U. S. continues to be 
a heavy consumer—the refineries are 
currently operating at near capacity 
with an all-time high of 7,000,000: bbl 
daily. A stage has been reached where 
the imports exceed the exports—until 
1948 the United States had been a petro- 
leum exporter. Because of the impetus 
of times, the demands for petroleum 
products continue to soar over and above 
wartime demands. 


The now active operations in Alberta, 
Saskatchewan, and British Columbia 
promise to usher an epoch of modern 
industrialization. More than 150 Cana- 
dian and 50 major U. S. oil companies 
are currently making extensive explora- 
tions and are already conducting im- 
portant operations in the Williston 
Basin. This saucer-shaped sedimentary 
formation is reported to be similar to 
that in Texas and covers about 100,000 
sq miles, extending from the western 
two-thirds of North Dakota, northwest- 
ern South Dakota, through the eastern 
part of Montana, southeast Saskatche- 
wan, and southwest Manitoba. In years 
to come, this huge basin is expected to 
play an important part in the oil supply 
picture. Saskatchewan Province now 
ranks after Texas, Alberta, Oklahoma, 
and Louisiana in terms of oil and nat- 
ural gas explorations and development, 
although, prior to 1949, practically no 
oil or gas activities existed there. 
Though considerably less than the 30- 
billion barrel reserve of the United 
States, the proved reserves thus far have 
reached 1% billion barrels, but it is 
anticipated that the combined potential 
might exceed 5 to 10 billion barrels. 
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With new favorable potentials in British 
Columbia and in the Northwest, this re- 
serve total has been predicted by some 
to reach a possible 50-60 billion barrels. 
However, what is possibly the world’s 
greatest reserve of oil lies in the Atha-- 
baska tar sands in Alberta (175 miles 
northeast of Edmonton, oil capital of 
Canada), with an estimated reserve of 
200 to 300 billion barrels (with a rela- 
tively costly recovery problem). The 
Alberta gas fields hold much promise as 
a major supply of fuel with their reserve 
of 26 trillion cu ft (The U. S. reserve 
is about 180 trillion cu ft, and the an- 
nual consumption has reached 7.5 tril- 
lion), and, with the completion of our 
current inter-governmental negotiations 
fora mutually acceptable east and west 
conservation -and-supply program, a 
good market is expected in our Pacific 
Northwest. 


More than $1 billion have been ex- 
pended in Canada for oil operations 
since the 1947-48 period, which marked 
the beginning of the great Leduc-Wood- 
bend and Redwater fields. The great dis- 
tances and- severe elements may increase 
your “growing pains”, but they will be 
overcome in time. Already an important 
crude supply pipe line of some 1200 
miles is underway from Edmonton to 
Superior, Wisconsin, on the Great Lakes, 
to permit moving oil to refineries in 
Ontario (Sarnia) and Quebec (Mon- 
treal). With the announced location in 
Canada of one of the largest synthetic 
chemical operators and a producer of 
intermediate consumer goods, your fu- 
ture in the petrochemical field is off to 
a good start. 

As it may be surmised, the foregoing 
discussion was submitted to provide 
material emphasis to the paramount im- 
portance of providing proper fire pre- 
vention and fire protection to our valu- 
able petroleum resources and their as- 
sociated chemical industries. This dis- 
cussion would not be complete without 
at least a summarized presentation of 
some of the essential items of fire safety 
that must be considered to effect a well- 
protected operation. The following gen- 
eralized comments and broad recom- 
mendations should expedite intelligent 
thought and practical planning in this 
direction. 

1. Features of importance in oil field 
operations include: The hazard of 
“blowout” and serious cratering (well 
pressures of 6000 psi and craters up to 
400 ft across are known to have oc- 
curred — covering several acres of 
ground with mud up to 10 ft deep), 
gassy fields without proper control of 
gas hazards; the hazard of grass and 
weeds, underbrush, tumbleweeds, or 
other flammable refuse. Wood derricks 
have been a major hazard because of 
their ease of ignition by lightning or 
other causes (steel shortages and ac- 
cessibility of lumber may result in their 
preferential use in remote areas). Aban- 
doned dry-holes in wildcat operations 
may contribute to troubles of fire con- 
trol. Fields subject to floods, overflow 
of oil, heavy snow, and severe cold 
weather will require advance planning 
in fire fighting. Accidental setting-off 
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of blasting caps by electrical induct on 
through shortwave radio or radar 0} ra. 
tion, must not be overlooked. 

2. Fires in tank storage and tern): +a]. 
loading service areas may be cause: by 
such hazards as lightning and atos. 
pheric electrification (sandstorms and 
dry snowstorms), overflow spillage ind 
corrosion leaks, careless riveting and 
welding repairs, including exposures to 
grass and other incendiary fires. Stor. 
age is relatively the simplest of all prob. 
lems, yet it brings up a number o: im- 
portant items that deserve carefui at- 
tention. Some of these that shoul: be 
considered are as follows: Location of 
tanks to avoid uncontrolled burning 
liquid from flowing downhill into a 
congested or high value area, suitable 
spacing and diking provisions for con- 
tainers of flammable liquids, flame con. 
trol on vent openings, and protection 
from static hazards resulting from tur. 
bulence of hydrocarbons during hand- 
ling, by proper grounding. 

3. Refining operation areas hold great 
energy potentials in processed materials 
and therefore call for certain safeguards 
that begin with basic design and func- 
tional layout. For instance, piping cross- 
connections between the various serv- 
ices must be guarded against at all 
times. Processing equipment should be 
arranged with adequate distances to pro- 
vide access to all necessary controls in 
the event of an emergency. Pressure re- 
lieving and blowdown facilities should 
be provided with means of disposal of 
released materials to safely remote lo- 
cations. Unusually hazardous areas and 
their “hot operations” (cracking and 
high-pressure installations) should be 
segregated from all critically important 
equipment to minimize their involvement 
in the event of fire. 


Other features to be considered in fire 
protection planning and design include 
special combustion-suppressing drain- 
age systems to divert the liquids from 
uncontrollable leaks (pump failure, pip- 
ing and vessel rupture) to distant burn- 
ing areas. Fire-retardant construction 
(concrete encasement, thermal insula- 
tion, and surface coatings) and fire-wall 
barriers, along with fog protection and 
water curtains have been advantageously 
incorporated in good design to minimize 
the effects of primary fires beyond the 
loss of material involved. Fire alarm 
systems and organized industrial fire 
brigades, and their coordination with 
municipal fire departments, are import- 
ant items in planning fire protection pro- 
grams. R 

A brief breakdown of some of the 
principal contributing factors in process- 
ing fires and important preventive meas- 
ures which should be considered in the 
establishment of a fire-safe program in- 
cludes the following: 

a. Misoperation and faulty practices 
by operators or others having delegated 
responsibility are recognized to be lead- 
ing sources of trouble. Improper per- 
formance of duty, whether it be charged 
to neglect or “error of judgment”, gen- 
erally results from the lack of com- 
plete information on hazard potentials 
of materials handled and performance 
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limitation of equipment being operated. 

Many organizations maintain exten- 
sive job-training programs in which 
workers are comprehensively schooled 
and properly indoctrinated with stead- 
fast rules for even the most routine daily 
tasks. Well-planned instruction includes 
an assessment of hazards associated with 
each operation, standardized procedures 


for starting-up and shutting-down equip- 


ment, purging and blowdown proced- 
ures, and other emergency counter- 
measures vital to the safety of equip- 
ment and personnel. Poorly trained 
maintenance and repair personnel leads 
to considerable difficulty and is charge- 
able to misoperation. Many accidents 
are traceable to improper practices dur- 
ing repair and the lack of adequate 
safeguards. 

Serious fires and life loss are known to 
have occurred with attempts to repair 
equipment without shutting down and 
removing flammable contents and other 
hazardous materials from the system be- 
ing repaired. Safe-working permits 
should be considered an indispensable 
requirement for all construction and re- 
pair work in designated “hot areas”. The 
permit system should cover welding or 
hot work away from shops, including the 
opening and entering of hazardous 
equipment. This procedure engenders a 
definite safety consciousness on the part 
of all concerned. 

b. Equipment failure presents another 
common operational source of fire and 
explosion accidents. The increased 
severity of hazards found in the acceler- 
ated operating conditions of present-day 
petroleum operations calls for extensive 
inspection and checking systems, along 
with scheduled replacement of pressure 
vessels and other equally critical equip- 
ment. Improper servicing and inspection 
deficiencies can lead to unwarranted 
situations that generally exact heavy 
tolls in life and property. 

Planned inspections and inventoried 
maintenance are founded on good en- 
gineering and successful operation. Pre- 
ventive maintenance includes the estab- 
lishment of wear and corrosion rates and 
scheduled calibration of all critical in- 
strumentation, including performance 
tests on all safety controls (relief and 
blowdown valves, rupture diaphragms, 
etc.). These activities are considered a 
part of production and call for com- 
petent engineering supervision and di- 
rect reporting to management. 

The trend toward this type of en- 
gineered inspection and servicing is in- 
dicated in the record of one of our larger 
organic chemical establishments. Their 
fire protection and safety department 
conducts some 45,000 routine inspections 
and tests annually, involving nearly 
90,000 man-hours of engineering serv- 
ice. Their annual program includes 
scheduling some 10,000 piping tests, 
4000 equipment tests, along with the 
testing and servicing of some 11,000 
safety valves, 14,000 pressure gages, and 
4000 :outine examinations and checks of 

ame arrestors, flammable vapor indi- 
cators, and various process control 
equijment. It is interesting to report 
that over the past five-year period this 
organization experienced a 25 per cent 
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decrease in fires and a 90 per cent de- 
crease in losses—this was accomplished 
in the face of a 30 per cent expansion! 

Accidental fires occur in spite of pre- 
ventive measures, and, consequently, 
foresighted preparedness with proper 
fire protection must be made a part of 
a complete fire safety program. As has 
been indicated, the swift pace of our 
technological progress can bring about 
new extrahazardous processes that may 
render the ordinary fire extinguishing 
equipments and procedures unsatisfac- 
tory, if not obsolete in some instances. 
The special protective devices to be de- 
veloped provide a eontinuous challenge 
to the ingenuity of the fire protection en- 
gineers and the skilled “know how” of 
firemen. It is apropos at this point to 
just mention something about the pres- 
ent progress and new fire control tech- 
niques that are in the forefront and 
hold promise for the future. There are 
four items that ought.to be covered in 
connection with petroleum fire fighting 
as they indicate important development 
trends: 

1.Water is still to be regarded as the 
outstanding medium in fire fighting op- 
erations—recent developments in me- 
chanical applications are enhancing its 
usefulness for control and extinction of 
flame. A recent survey indicates that 50 
per cent of the refining capacity in the 
United States is protected by fire sys- 
tems capable of delivering 5000 gpm of 
water or more, which stresses the im- 
portance the refining industry places on 
water for fire protection. Actually even 


larger water supplies are desirable, 
when feasible, to minimize damage. 
Fixed automatic water spray (fog) sys- 
tems, requiring instantaneous water sup- 
plies of substantial pressures upward of 
60 psi, at delivery rates as high as 20,- 
000 gpm, are being employed in the 
larger installations. Water sprays can ex- 
tinguish fires in flammable liquids hav- 
ing flash points of 120 F or higher, by 
cooling, when complete spray coverage 
of the surface is obtained (care must be 
exercised against danger of reflash), 
spills of soluble flammable liquids can 
be extinguished by dilution. Water can 
also be used to control the burning rate 
of low flash liquids or to cool the flames 
of gases, and protect personnel in the 
fire zone to permit access to valves con- 
trolling flammable products. Direct im- 
pingement of water sprays on pressure 
vessels, piping, valves, fittings and sup- 
ports can provide good exposure pro- 
tection of such equipment and their sup- 
porting metal structures. The addition 
of “wetting agents” to water has been 
found to increase the wetting and cool- 
ing of water repellent surfaces. Other 
chemical additives are being developed 
to promote emulsification and frothing 
(akin to foam production) of immiscible 
liquids. Applications of water through 
deluge curtains and spray systems are 
being designed for all kinds of protec- 
tion: Extinguishment, controlled burn- 
ing, exposure safeguarding, or for pre- 
vention of occurrence of fire. 

2. Another fairly recent development 
makes use of an automatic mechanical 
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air-foam system. This procedure com- 
bines the advantage of automatic sprink- 
lers, water sprays, and foam, coupled 
with standard rate-of-rise heat detection, 
to provide cooling and smothering on a 
large scale through the formation of a 
“foam storm”. An arrangement per- 
mits injection of a foam liquid into the 
sprinkler system, which is aerated as it 
discharges through the spray heads. A 
uniforn’ downpour of finely subdivided 
foam, looking like a snowstorm, is pro- 
duced. Because of adhesion of such foam 
coatings to ceilings and vertical struc- 
tures, torch-type fires can be guarded 
against in various critical areas. This 
system is reported to be applicable in 
buildings housing processing and pump- 


ing equipment, and around tank car un- 
loading and flammable liquid storage 
facilities. 

3. Another rather unique fire control 
method for oil tank fires, developed by 
a major oil operator, is worthy of men- 
tion. It includes a new technique 
through turbulence created by injection 
of air of low pressure into the lower 
portion of the tank to send cooler sub- 
surface oil to the top; the cold oil 
spreads over the surface and cuts down 
the vapors on which flames feed. In a 
100,000-gal tank of kerosine a fire was 
extinguished in five seconds; blazing 
crude oil was reduced in intensity, and 
brought. under control in 45 sec, per- 
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pletely extinguished with foam. The only 
facility required is a supply of «om. 
pressed air 6 psi to provide the nv es. 
sary agitation. This technique lso 
helped to prevent dangerous “boilover” 
spills in oil fires, by preventing ‘eat 
waves from traveling downward to the 
water layer, which would form stcam, 
with a pushing-out frothing action. The 
results with this simple procedure are 
almost unbelievable. 

4. One unusual application of dry 
powder should also be mentioned in con. 
nection with petroleum and natura! gas 
fires. This concerns a spectacular oi! well 
fire (Venezuela) that raged for five days 
—where preliminary attempts at ex- 
tinguishment by foam, steam, water and 
CO, all failed. In this instance the drill- 
ing rig and tower were blown out with 
the formation of a large crater. By 
throwing up a semicircular, earthen bar- 
rier or diking with a bulldozer, and 
wheeling in 6—150-lb dry powder units 
and spreading out 20—30-lb hand port- 
able units around the periphery, the fire 
was extinguished in 50 sec. This was im- 
mediately followed with water streams 
to prevent a “backflash”. After the fire 
was out, the well was recapped in four 
days. This was the largest fire yet ex- 
tinguished by means of dry chemicals. 

The prime objective of this presenta- 
tion has been to bring together, in sum- 
marized form, the salient fundamentals 
of fire safety in petroleum processing 
and to instili a fuller appreciation of 
extreme importance of duties connected 
with this broad field. Believing that 
safety in general will be aided by greater 
dissemination of information, those con- 
cerned with the furtherance of fire pre- 
vention and protection in this prime 
field are recommended to familiarize 
themselves with the following three 
groups of authoritative publications: 

1. The recently published comprehen- 
sive text on refinery fire and explosion 
problems: Safety In Petroleum Refining 
and Related Industries, compiled by 
George Armistead, Jr., Washington, D. 
C. (425 pages—1949—Goetz Litho 
ea Company, Inc., Washington, 
2. The special series of inspection 
manuals prepared by the American 
Petroleum Institute, 50 West 50th Street, 
New York 20, N. Y. 

Recommended Practices for Re- 
finery Inspections 
Part 1, Process Equipment (1948). 


Part 2, Pressure Relieving Devices (1949). 
Part 3, Fire Protection Equipment (1950). 
Part 4, Low Pressure Storage Tank (1951). 


3. The well-known and widely ac- 
cepted standards and specifications of 
the National Board of Fire Underwriters 
and the National Fire Protection Asso- 
ciation pertaining to construction, stor- 
age and handling of flammable liquids 
and hazardous gases, and recommended 
fire control measures. Special technical 
reports of the National Board and the 
Fire Loss Bulletins of the National Fire 
Protection Association, recently instl- 
tuted as a part of their flammable liquids 


field service, should be reviewed — 
larly. ** 
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MATHIESON CHEMICAL CORPORATION’S new ~- 
plant at Doe Run, Kentucky, engineered and 
constructed by BADGER Process Division, Stone & 
Webster Engineering Corporation. 
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steel, iron and bronze—and every valve is precision- 
engineered and precision-made to give longer, trouble- 
free service at no extra cost to you. OIC offers precision- 
application help in selecting valves best suited to each job. 
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Dz. KENNETH M. WATSON, well known 
scientist and oil technologist, has been 
appointed director of research for Pure 
Oil Company, with headquarters at the 
company’s research and development 
laboratories in suburban Crystal Lake, 
Illinois. Dr. Watson succeeds the late 
William B. Ross. 

Dr. Watson has been prominent for 
several years in applied research and 
development work, in consulting and in 
educational activities, and writing works 
on engineering and chemical subjects, 
including four chemical engineering 
texts, and a three-volume study of 
“Chemical Process Principles”, all of 
which are employed widely as educa- 
tional texts. Research professor of 
chemical engineering at the University 
of Wisconsin — where he was awarded 
the doctor’s degree in 1929 — from 1942 
to 1950, he has been active in govern- 
mental work and in a consultant’s capac- 
ity to the chemical and petroleum in- 
dustries since the early 1920's. 

His first prominent connection with 
petroleum chemical engineering _re- 
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search began with his affiliation with 
Universal Oil Products Company of Chi- 
cago and Riverside, in 1931, where he 
directed pilot-plant and physico-chemi- 
cal investigations and later was made 
director of engineering research, leaving 
"that position in 1941 to join Gulf Oil 
Corporation’s engineering staff. He 
headed the technical committee for 
Neches Butane Products Company, one 
of the largest butadiene manufacturers 
during World War II and since, and so 
collaborated with Petroleum Adminis- 
tration for War, Rubber Reserve, and 
other wartime Federal agencies vitally 
interested in and charged with produc- 
tion of synthetic rubber and its inter- 
mediates butadiene and styrene. In this 
position he had outstanding influence on 
the developments, which provided the 
U. S. and her Allies with rubber when 
rubber was indispensable te winning the 
war. In 1948 the American Institute of 
Chemical Engineers granted Watson the 
William H. Walker Award for his out- 
standing contributions to chemical en- 
gineering literature. 
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DR. KENNETH M. WATSON 


Director of Research 


Pure Oil Company 


Other agencies of the Government 
with which Dr. Watson has collaborated 
include consultant status with the War 
Production Board; technical adviser to 
the President’s Interagency Committee 
on Carbon Black, when that product 
vital to rubber manufacture was in 8 
critical position in 1945. He has con- 
sulted with a large number of private 
companies on chemical engineering 
problems, and has had a directing hand 
in the development of a great number of 
processes employed by the chemical! and 
petroleum industries. 

Dr. Watson is a member of various 
technical societies, including the Ameri- 
can Institute of Chemical Engineers, 
American Chemical Society; Wisconsin 
Academy of Arts and Sciences, Ameri- 
can Association for the Advancement of 
Science, and the American Society for 
Engineering Education. He has con- 
tributed many various papers on én- 
gineering subjects before all of these 
bodies. 

Dr. Watson lives with his wife and 
daughter at Zurich, Illinois. 
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Canadian Oil Achievements 





_The producing area of the Canadian oil indus- 
try is in the west and is largely in the Province 
of Alberta. The Western Canadian sedimentary 
basin covers an area of 800,000 square miles 
and the present day average producing depth is 
about 5000 ft. The cumulative production in 
Alberta to mid-1952 is about 200,000,000 bbl of 
oil, and the annual figure for 1952 is 46,000,000 
bbl, an increase of almost 100 per cent of the 
1951 production. 


The rapid expansion of Canada’s oil industry 
dates back to Imperial’s Leduc discovery well in 
1947. Prior to this discovery the production in 
1946 was approximately 7,000,000 bbl of oil. In 
a period of 5 years outstanding progress has been 
made, but as a corollary it must be stated that 
such is only the beginning, the essential growth 
will be without doubt phenomenal. The oil and 
gas potentialities of Western Canada are in- 
finite and only the vaguest conception of its 
recoverable reserves is realized at present. 


Winter conditions are severe and sub-zero 
weather creates many operational problems, and 
activities are restricted. Total footage drilled per 
month during the late winter was about 350,000 
ft and during the summer of 1952 the rate was 
anticipated to be increased to 560,000 ft per 
month — an increase of 60 per cent, which em- 
phasizes the extreme conditions. 


Canada still needs to import oil and it is 
potentially 50 per cent self sufficient, but due to 
inadequate facilities the figure is actually re- 
duced to 33 per cent. If the reciprocal oil agree- 
ment between Canada and the USA materializes 
then Canada should be 100 per cent self suffi- 
cient “on balance” in 1957. 


The production during the winter months is 
seriously curtailed on account of the freezing of 
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the Great Lakes, and a cut back of 100,000 bbl 
of oil per day is necessitated. The completion of 
the Trans Mountain pipe line will alter the pic- 
ture in the near future when 75,000 bbl of oil 
per day can be delivered to the British Columbia 
area. 


The estimated Canadian proved recoverable 
reserves in place in 1946 were 100,000,000 bbl 
of oil, today they are 1.4 billion, an average in- 
crease of almost 300 per cent per year. Estimated 
proved recoverable oil reserves in place of a 
few of the major fields are: Redwater 630,000,,- 
000 bbl, Leduc-Woodbend 200,000,000 bbl, 
Golden Spike 106,000,000, Wizard Lake 50.,- 
000,000, and Turner Valley 18,000,000. (The 
Turner Valley field has produced more than 
100,000,000 bbl of oil since its discovery in 
1914.) The proved gas reserves in Alberta have 
been estimated at 6.8 trillion to 8.6 trillion cubic 
feet. 


The discovery of oil in the Williston Basin, in 
North Dakota and Montana in the United States, 
has raised hopes that production from the portion 
of the basin, that extends into the Canadian 
provinces of Saskatchewan and Manitoba will be 
substantial. At mid-1952 Socony had completed 
a discovery oil well in the basin in southern Sas- 
katchewan. The previously estimated reserves of 
this Province were 20,000,000 bbl of oil. 


Canada is conducting an extensive exploratory 
program and development continues at a high 
pace. The 1952 expenditure on land purchases. 
exploration, and development is anticipated to 
exceed $230,000,000. The vast reservoirs of the 
Canadian Prairie are being made to flow their 
crude. The past 5 years have yielded much, the 
next 5 will surely surpass those amazing achieve- 
ments.—J.M. 
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The Baker-Otis Selective DUAL-ZONE Production Hook-Up, which includes two 
Baker Retainer Production Packers, permits selective production (either pumping 

















or flowing) ; acidizing, formation fracturing, and other treating; or testing of either 
zone through the tubing while simultaneously producing the other zone through 
the annulus. The switch in flow, or the selection of either zone for treatment is 
accomplished at the discretion of the operator, using a wire line, and it is not nec- 
essary to kill the well—to move or remove the tubing string—or to disturb the Baker 


Packer hook-up in any way. 


COMPLETION ADVANTAGES 


SAVES INSTALLATION TIME—You can perforate, set 
the Baker Packers, and complete the well by simply 
running in the tubing. Previously it has been necessary 
to make at least two additional trips with the tubing, 
killing the well each time. 


SAVES EXPENSIVE DRILLING RIG TIME- After the 
Baker Packets have been set, the tubing run in, and 
surface connections made, the drilling rig can be 
moved off. All future work can be done with a swab- 
bing unit and a pump truck —at distinct savings. 


PROVIDES SAFETY IN HIGH-PRESSURE OR HY- 
DROGEN SULPHIDE WELLS—Surface “flanging-up” 
is completed before the mud is displaced. After the 
mud has been displaced work is performed by using a 
wire line and wire line tools through a lubricator. This 
is a highly important advantage in high-pressure or 
hydrogen sulphide wells. 


EITHER ZONE CAN BE TESTED WITHOUT REMOV- 
ING TUBING — Not only while the well is being com- 
pleted, but at any time therafter, either or both of the 
zones can be tested without removing the tubing string 
or disturbing the packer hook-up installation. 


ELIMINATES EXTRA ROUND TRIPS FOR ACIDIZ- 
ING OR FORMATION FRACTURING -— In the past, 
treatment of either or both zones has been carried out 
before the packers were set. This practice not only pro- 
longed the completion by necessitating extra round 
trips, but subjected the zones to the full mud load dur- 
ing the interval between the completion of the treat- 


ment and the termination of the packer installation. 
The Baker-Otis Selective DUAL-ZONE Production 
Hook-Up, on the other hand, permits treatment of 
either or both zones at any pressure that is safe for the 
tubing, at any time during the life of the well. 


PRODUCTION ADVANTAGES 


PERMITS SWITCHING FLOW-Should the character 
of either zone change at any future time, the flow can 
be switched—even under pressure—by running in the 
appropriate Otis Choke on a measuring line. 


PERMITS PLUGGING FLOODED ZONES- If either 
zone should load up or flood out, it can be plugged at 
the cross-over. 


PERMITS SURFACE WORK WITHOUT KILLING THE 
WELL—If at any time it is necessary to overhaul the 
surface equipment, the annulus can be shut off at the 
cross-over. All needed work can then be done without 
killing the well. 


GET YOUR COPY - 
of this new, three-color broad- 
side which contains complete 
details of the Baker-Otis Hook- 
Up, with ordering instructions. 
Ask any Baker representative, or 
write the nearest Baker office. 
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Drake's drilling outfit (inset) was as far from the modern rig as the Clermont from the U.S.S. United States. 


What Spurs Oil Progress? 


Industry leaders point to a score of items that have 


accelerated the swift advancement of recent years 


Cotone DRAKE'S drilling tools cost 
$76. They were made by William A. 
Smith at Tarentum, Pennsylvania, and 
weighed 100 lb. Power came from a 6-hp 
engine and a stationary tubular boiler. 

The use of petroleum, as we know it— 
part of the life of every citizen of the 
United States—would have faltered and 
gradually come to a final close without 
the progress of tools and methods that 
has been a miracle of free industrial 
activity. 

There are some who say that drilling 
Operations have not fundamentally 
changed since Drake’s well. That may 
be true but machinery and procedures 
then and now are as far apart as Ful- 

*Managing Editor. 
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ton’s Clermont and the U. S. S. United 
States, as different as the Wright broth- 
er’s aeroplane and the modern jet. 

In between is what is known as prog- 
ress. And the success of the oil industry’s 
progress is that with tools becoming 
more complicated and more expensive, 
the products of its effort have steadily 
declined in price until it truly produces 
oil for all the people. 

When Drake found oil it was for use 
as the new cheap and reliable illumi- 
nant, a crudely distilled “carbon oil” 
that Samuel Kier was selling for $2 a 
gallon. Now there are 11,000 uses of 
this crude petroleum and it runs from 


EXCLUSIVE 





the earth in wonderfully efficient rivers 
of power for the comfort and protection 
of our nation. 


What Lately? 


In the words of the citizen whose vote 
was solicited by a generous politician 
we asked the oil companies: “What has 
progress done for us lately?” 

What are the methods and equipment 
now in the field that contribute most t 
the oil industry’s progress? The ques 
tion was put to 100 gil companies in 
the drilling and producing branch of the 
industry. About half gave opinions: 
others who answered could not choos¢ 
among many contributions. 

The list of improved methods and 


B-7 





























































Drilling and Producing Progress 
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Pressure maintenance a great engineering advance. 


equipment, which got the vote of the top 
men in drilling and producing, is varied 
and, lumped together, takes on fantastic 
proportions in view of their accomplish- 
ments. It would be hard to imagine what 
our industry operations would be like 
without these modern tools of progress. 

You will note that most of these com- 
bine an advancement in equipment and 
the application of improved methods, 
which incorporates the progress that 
has been made in “know-how.” The list 
is far from complete. In fact, there is no 
part of the industry that cannot record 
progress. There is only one thing we 
can be sure of—next year both methods 
and machines will be better. 

Briefly the operations and tools that 
won the award of approval are described 
below. 


1. Pressure Maintenance 


One of the greatest engineering ac- 
complishments of the modern oil in- 
dustry is the successful application of 
pressure maintenance in petroleum 
reservoirs so that an increased and more 
efficient recovery is possible. 

‘In recent years the growth of unitiza- 
tion projects, which installed water 
flooding and gas and air pressure pro- 
grams, has spearheaded the search for 
ever higher recovery. 

In this issue W. S. Morris discusses 
pressure maintenance as applied to the 
famous East Texas water flooding and 
salt water disposal project on Page B-63. 


2. Artificial Lift 


“Artificial lift equipment is helpful in 
increasing current and ultimate produc- 
tion of oil,” reported Southern Produc- 
tion Company, Inc., which considered 
artificial lift significant in producing im- 
provement, 

Tools for artificial lift, pumps and gas 
lift equipment, have shown a steady 
trend toward more efficient operation 
and have delivered results in the form 
of increasing current production and of 
ultimate recovery of oil. 


3. Instruments 


In the drilling of a well if an oil op- 
erator were able to know precisely the 
exact formation and the producing po- 
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tential of the penetrated interval, condi- 
tions would be close to ideal. It would 
be highly advantageous if it were pos- 
sible to determine the capabilities of a 
well from an electric or radio-active log. 
Progress is directed toward these ob- 
jectives. 

“Electric and gamma and neutron 
logs are yielding more information than 
ever before on the character and content 
of formations—whether they contain oil, 
gas, or water,” the Sun Oil Company 
stated. Among others, Honolulu Oil Cor- 
poration’s opinion was that possibilities 
of electric logging were keeping pace 
and that the special type electric logs, 
such as induction, monoelectric, multi- 
ple resistivity curves, and jumbo scale 
curves, were highly important in oil 
progress. 

The introduction of jet perforating 
has brought about the possibility of a 
greater depth of lateral penetration into 
the producing zone. This is another tool 
used for the purpose of obtaining an in- 
crease in recovery. 


4. Retrievable Packers 


A new method of completing a well 
with greater safety and at less cost has 
lately been devised, calling for the use 
of special packers. The account of the 
first well completed by this means was 
reported in The Petroleum Engineer, 
July, 1952, Page B-80. The operators of 
the North Dakota well using the method, 
Rudman, American Viking Corporation, 
and Tioga Petroleum Corporation, esti- 
mated they saved $25,000 by the re- 
trievable packers method. 


5. High Gel Cements 


Houston Oil Company of Texas gave 
as one of the greatest steps forward in 
the drilling branch of the petroleum in- 
dustry, the development and use of high 
gel cements for primary cementing of 
casing. 

The term “high gel cement” is defined 
as a common Portland cement with from 
10 to 15 per cent bentonite added. This 
mixture allows approximately a 15 per 
cent saving in the cost of the primary 
cement jobs. It also provides a low 
strength cement that facilitates perfora- 
tion and reduces the shattering effect of 
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perforating. The use of high gel cements 
has been generally accepted during the 
past year in the Gulf Coast area, ind 
this mixture is becoming more wi ‘ely 
used every day. 


6. Formation Fracing 

The application of fracing—‘liiting 
the formation so that the oil can {low 
more freely”—has wide possibilitie-. By 
employing this method many ells 
which would have otherwise been fail. 
ures, or uneconomical, have prodiced 
oil. 

“ *Sand-frac’ service has a tremendous 
future and is a major contribution t» the 
science of producing oil from low per- 
meability sands,” stated Bankline Oil 
Company. 

“A completion method that is one of 
the most outstanding improvements of 
recent times, is the use of Hydrafrac 
and the other ‘fracs’ that have recently 
come into the market,’ was included in 
a statement from Skelly Oil Company. 
“A great deal has been written about 
this method of well completion, and 
while much more can no doubt yet be 
learned through the use of these various 
‘frac’ completions, still the results so 
far obtained have been remarkable. This 
method has become a fully accepted 
practice in completing wells where sand 
conditions are favorable, pretty much as 
we used to think in terms of shooting 
with nitroglycerin. There is quite a say- 
ing in the use of Hydrafrac over shoot- 
ing with nitro glycerin; that is, in the 
cost of cleaning out wells after shoot- 
ing,” the report added. 


7. Dual Completions 


Often a well penetrates two distinct 
producing pays and causes. much debate 
about whether a dual completion or a 
twin well completion is the more advan- 
tageous. Strong reasons usually in- 
fluence a particular choice for using one 
or the other. The questions of economics 
and reservoir behavior arise. 

The steel shortage limits temporarily 
those who favor the twin well. Much 
progress, also, has been made during 
recent years in dual completion equip- 
ment. 


8. Drilling Fluids 


One of the more spectacular advance- 
ments in drilling is the improvement of 
drilling fluids, including the new oil 
emulsion fluids. Recent innovations 
mean drilling fluids chemically fitted to 
specific conditions. High pressures, 
heaving shale, formation waters are held 
back by the versatile drilling fluids that 
must be light weight enough to permit 
testing and heavy enough to ward off 
blowouts and prevent formations from 
heaving. 

Without the attention given to drilling 
fluids, deep drilling in most instances 
would be impossible. 


9. Rigs 
Speed of drilling operations has been 
increased by several improvements. 
Greater power and greater range are 
evidenced in the new diesel-electric rig 
developed by Standard of California on 
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Page B-42 and in the power-driven ma- 
chinery described on Page B-42. 

If speed had not been increased in re- 
cent years, perhaps double the 5500 rigs 
in the country would be needed; it 
would be impossible to drill almost 175,- 
000,000 ft (1951) in one year, and deep 
wells in general would be too costly to 
consider. 

Design of drilling rigs have in the last 
few years emphasized portability, auto- 
matic and semi-automatic devices, 
and greater power. 


10. Barges 


“Bigger and better drill barges” drew 
a comment from Sun Oil Company as a 
sign of progress. Today even in open 
water such as the Gulf of Mexico drill- 
ing operations are carried on with rea- 
sonable safety, and depths can be 
reached from drilling barges undreamed 
of only a few years ago. 

In more shallow water, barges have 
been designed for use under a wide 
range of conditions. The submergible 
tank battery barge developed by Gulf 
Oil and the YF tender barge for drilling 
operations described on Page B-86 are 
other versions of over-water equipment 
that advances drilling and producing op- 
erations. 


11. Diamond Drills 


“Diamond drill coring has played its 
part in the important job of obtaining 
information from wells.” 

Good core recovery is not the only 
operation expedited with the use of dia- 
mond drills. In penetrating very hard 
formations diamond drills are used 
when conventional bits are sometimes 
ineffective. 


12. Permanent Type Completion 


Considerable thought has been given 
over the years to the idea of reducing 
work-over costs. Remedial measures can 
become expensive and in marginal wells 
prohibitive. If certain operations could 
be conducted through the tubing much 
time would be saved. A tubing type per- 
forating gun and plugging back through 
the tubing without employing a rig 
would be advantageous. Experiments 
have been carried out successfully along 
these lines and Humble Oil and Refining 
names it as a progress item for produc- 
tion. A brief description of the perma- 
ment type completion is on Page B-18. 


13. Jet Bits 


Imperial Oil, Ltd., considered appli- 
cation of jet bits to drilling outstanding 
in the advancement of drilling equip- 
ment. The jet bit is a tool that has under 
certain conditions increased rates 
thereby reducing operational costs of 
penetration. The bit has been widely ac- 
claimed as a great contribution to 
modern drilling practice. 


14. Plastic Tubular Goods 


Tubular goods made of plastic and 
other non-metallic materials promise to 
a means of reducing loss through cor- 
Tosion. Additional improvement in the 
physical characteristics of such pipe in 
conjunction with its inherent resistance 




































to corrosion should result in a material 
having wide application in lease and 
well equipment and may increase oil re- 
covery because of the longer economic 
life of leases, according to one company. 
The steel shortage has attracted atten- 
tion to plastic tubular goods in recent 
months and plastic pipe has been put 
to use in several oil fields, two of which 
are mentioned in “Plastic Pipe,” Page 
B-105. 


15. Drillstem Tests 


“Use of drill stem tests, with improved 
tools developed by this branch of the in- 
dustry, accounts for perhaps the largest 
percentage of success,” reported the 
Doley Oil Company. “Wells, passed up 
as dry, have been reopened and proved 
commercially productive, by using the 
drill stem test before running the oil 
string. In one instance a geologist for a 
major company, after examining sam- 
ples, failed to find encouragement. either 
from the time log, or from examination 
of samples. He ordered the drill stem 
taken, mainly because the well corre- 
lated favorably with a nearby producer, 
and the result ‘amazed him,’ to use his 
own words. A very good fillup of oil in 
drill stem proved the oil was there, in 
the lower zones of the Lansing lime. As 
the cost of this technique has been 
brought down to moderate price, this 
tool has done wonders for oil men here 
in Kansas. I would say its tops the best 
of methods that account for easier find- 
ing of oil. Even in cases where structure 
does not appear pronounced, oil may 
be trapped stratigraphically which can- 
not be detected easily except. by running 
the drillstem tests.” 
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Bigger and better drilling barges. 


16. Air or Gas Drilling 


Use of gas or air as a circulating fluid 
in drilling can result in a substantial 
saving of time and money when used to 
drill through. strata in which drilling 
mud is normally lost to the formation, 
Continental Oil Company stated in com- 
menting on recent advancements. An 
important aspect of this saving is that it 
makes possible the drilling of wells, and 
the producing of oil and gas, in areas 
which otherwise could not be economic- 
ally developed. Drilling equipment can 
be converted for the use of air or gas by 
the substitution of air compressors or 
gas supply lines in place of mud pumps. 
No special equipment is necessary. 
Especially has know-how or engineering 
progressed in this drilling method. 


17. Fluid Drives 


One of the drilling equipment ad- 
vancements listed by Socony-Vacuum 
were fluid drives. The fluid drive has a 
transmission that may be considered 
shockless. Operations are generally 
smooth when this equipment is included 
in a draw works. 

The introduction of the torque con 
verter, which has the fluid drive prin- 
ciple, has increased the drive-power and 
efficiency of drilling rigs. 


18. Safety Measures 


Great studies have been made in acci- 
dent prevention, as oil companies have 
increasingly realized safety as an im 
portant tool. 

Accidents to operating personne! ac- 
counted for much lost production. In 
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addition, and very important too is the 
serious effect that some injuries have— 
the loss of a limb or an eye. Companies 
have organized meetings, classes, pro- 
motion, etc., to reduce accidents and 
make an oil field a safer place in which 
to work. Encouraging results have been 
obtained. 


19. Aerial Surveying 


Most answers to our inquiry concern- 
ing progress were concerned strictly 
with drilling and producing. Aerial sur- 
veying was listed, however, as an ex- 
ploration advancement of great import. 

Aerial photography has been used 
considerably in geological work since 
the last World War gave it a boost in 
techniques and equipment and plane 
adaptability. Contours can be plotted in 
great detail and much time is saved in 
surface geology. Aerial photography 
now can be accomplished from 800 ft to 
altitudes as high as 30,000 ft, according 
to specific requirements. 

“I do not believe there is a single oil 
company in the world that is not using 
aerial photographs and maps made from 
them to speed exploration and develop- 
ment program.” 


Economics 


Cities Service Petroleum pointed out 
that the proof of continual progress in 
improving the industry’s techniques and 
equipment lay in the fact that petroleum 
products are being delivered today at 
prices (exclusive of taxes) comparable 
to or less than pre-war prices. 

An observation from Socony-Vacuum 
touches a highly important subject— 
personnel. It has been said before that 
a good job can be done with poor equip- 
ment and good manpower or a much bet- 
ter one with good equipment and good 
manpower but you can’t get a job done 
with poor manpower regardless of what 
kind of equipment you have. 


Personnel 


Socony said that all its operating per- 
sonnel have been able to keep pace with 
the technical and design advances both 
in methods and equipment offered to the 
trade by manufacturers. This was ac- 
complished by company training schools 
and by direct training of the individual 
in the operation. 

It is well to remember that progress 
cannot go faster than operating person- 
nel’s ability to support it. 


Conclusion 


These marks of technical advance- 
ment are tremendous steps ahead. The 
industry can point to them with pride 
but cannot hold the pose very long be- 
cause, as one company stated: 

There are designs now on the drafting 
boards and applications of equipment 
not normally associated with the trade 
which potentially could obsolete the 
equipment and methods now being used. 

What spurs this oil progress? Why 
come to the U. S. oil industry these 
miracles of invention and innovation of 
technique and equipment and of vision 
of greater ones in the future? 

Oil progress—-more perhaps than any 
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other progress—is the result of economic 
freedom. Free men take the pulse of 
earth’s potentialities with the artistry 
that no ancient slave or modern yes-man 
can acquire. Sometimes they have had to 
hold back the curtains of iron control 
while working frantically to meet de- 
mands of increased consumption and a 
wider range of products, but thus far 
they have achieved this, to the end that 
the humblest man today can purchase 
energy and comfort and protection that 
would be the envy of a king of yester- 
year. 

But progress knows no rest. What are 
you doing for us tomorrow? 
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to help your bits 
take a bigger cut 
...make hole faster 


MAGCOBAR 
oil emulsion muds 


In crooked hole country, high-angle directional drilling, or when you encounter sloughing shale 
you can rally your mud “team” to a more effective performance by adding a pinch hitter — 
Jel Oil “E”, ready-mixed oil compound which is easily added to conventional water base mud to 
give a stable oil emulsion mud. 

Jel Oil “E” is not a substitute mud type for water base muds nor is it intended to be a mud 
conditioner for poor quality muds. Like the pinch hitter, it is essentially an improving agent for an 
already good drilling mud. Concentrations of Jel Oil “E” as low as 5% by volume of mud in the 
system have decidedly improved the performance of muds. Experience indicates that the optimum 
concentration of Jel Oil “E’ to add at the time of conversion is 20% by volume of the finished mud. 

Field reports on use of Je! Oil “E” show reduced rotating torque and hole friction, holes more 
nearly bit size, longer bit life and fewer trips, and increased drilling rate in most formations. 
Jel Oil “E” retards sloughing of shale and prevents water wet shale from sticking to the drill pipe 
and cutting edges of the bit. Ask your nearby Magcobar Dealer or Magcobar engineer how 
Jel Oil “E” will go to bat for you. 


MAGNET COVE BARIUM CORPORATION 


One of the Dresser Industries 


HOUSTON, TEXAS 


POLK LLCO T SO 
- bai lie 


— makes oil in the mud work for 
you. 





— effects economies in transporta- 
tion and storage for isolated oper- 
ations. 





—an oil base drilling fluid meet- 
ing all the requirements of a non- 
aqueous drilling mud. Prevents 
water blocking of low pressure 
sands. 
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Magcobar @ Magcogel @ High 
Yield @© Magco-Fiber © Xact Clay 
Fiber Seal @ Salt Gel © Magco- 
Phos @ Red Ox @ Magco-Mica 
Tannathin @ Noheev @ Seal Flakes 
My-Lo-Jel @ Driscose © My-Lo-Je! 
Preservative © Quebracho © Chem- 
icals. 





First Air 


Typical coastal area, very near to Puerto Limon, Costa Rica. 


Survey Made for Costa Rica 


Union Oil hopes to outline sedimentary basin 


from extensive airborne magnetometer survey 


Compilation of the aeromagnetic 
maps was completed within 
60 days after flying was done. 


A 2100-sQuARE mile air survey of the 
eastern coastal plains of Costa Rica has 
been completed recently by the Union 
Oil Company of California. The aerial 
photography and airborne magneto- 
meter survey were done by Aero Service 
Corporation of Philadelphia. It is be- 
lieved that it is the first extensive air 
survey made in Costa Rica. 

The aerial photo coverage was ob- 
tained for the construction of base maps, 
and for the use of Union Oil’s field ex- 
ploration parties in plotting their data. 
Existing maps are inadequate for these 
purposes, and the air photos have been 


EXCLUSIVE 


assembled in a radial plot to give a good 
reconnaissance picture of the area. 
From the airborne magnetometer sur- 
vey the company hopes to outline the 
sedimentary basin, judge the extent and 
effect of possible volcanics in the sedi- 
mentary basin, and secure an idea of the, 
thickness of the sedimentary section in- 
volved. There is also the possibility of 
useful indications of localized structure 
being obtained from the aero-magnetic 
data, though this is not one of the pri- 
mary purposes of the survey. It is known 
that the lava flows and the vulcanic in- 
trusions in parts of the area covered give 
high gradient and complex magnetic 
figures. Thus the areas of igneous rocks 





When Welex developed the 55-inch TORPEDO-JET 
in 1948 it was the first real improvement in 50 years in 
the technique of open hole shooting. Since its introduc- 
tion to the oil industry this tool has been cutting costs and 
increasing productivity for thousands of well operators. 


Welex engineering research is continuously improv- 
ing the effectiveness of TORPEDO-JET shooting and 
other Welex services. Better methods and equipment are 
important extras you get when you call on Welex for jet 
perforating services. 


Ask your Welex service engineer about applications 
of the powerful, versatile TORPEDO-JET process in 
open hole shooting and other problems. 


In Open-Hole 
Shooting... 


RESULTS 
COST 

LESS 

WITH 
WELEX 
TORPEDO- 
JETS! 


ACCURATE SHOOTING 
IN SPECIFIED ZONES 


EXTREME PENETRATION 


LARGE HOLE DIAMETER 


REDUCED CLEAN-OUT 
TIME AND COST 


SAFETY FOR WELL AND 
_ PERSONNEL 


FAST SERVICE BY 
EXPERIENCED WELEX CREWS 


“Call Welex and Be Sure” 
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Drilling and Producing Progress 





Diagram of the survey area, mapped 
with aerial camera and airborne 
magnetometer. The survey began in 
March, and was completed in 

June. Maps were delivered in August. 
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Diagram showing the flight patterns for the 
aeromagnetic survey of Costa Rica, executed for 
Union Oil Company of California 

by Aero Service Corporation, Philadelphia. 
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reduce packing wear 


increase efficiency 


HYDRIL ee 
(“SHUL SATION DAMPENE 


check these advantages 





SAFETY — Thick-walled alloy steel body with integral API ring 
joint flange provides great strength in a rigid, compact assembly. 







LARGE SURGE CAPACITY— Body cavity contains only the syn- 
thetic rubber diaphragm with compressed nitrogen above it. 
There is no “dead space” in the body —it’s all available for 
surge displacement. 












and quickly replaced in the field with regular rig tools. 


SELF-CLEANING— Pre-charge pressure completely displaces fluid 





N 3 SIMPLE DESIGN — Only 3 main parts. Diaphragm can be easily 
4 


} 
when pump is shut down. Sediment can’t accumulate; maximum 
operating efficiency is assured at all times. 


y LONG DIAPHRAGM LIFE—Diaphragm moves freely from one 
end position to the other without undue stress and wrinkling. 
Provides maximum economical, trouble-free operation. 












A . 
ve for complete information call or write 
Be Eo 
API RING JOINT / <a SELF CLEANING i 
CONNECTION OUTLET LOS ANGELES, CALIF. HOUSTON, TEXAS 
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Survey area, about 10 miles inland. 


can easily be delineated here with the 
airborne magnetometer. 

The survey was executed under the 
direction of Newell F. Williams, resi- 
dent manager of Compania Petrolera de 
Costa Rica, Ltda., an affiliate company 
of Union Oil. Nominal flight altitude 
was 2000 ft above sea-level. The dia- 
gram shows the flight control patterns, 
which provided for flight lines at right 
angles to the coast at a one mile spac- 
ing over the area. The control lines in- 
tersect the flight lines at right angles. 
The survey flights went inland almost as 
far as the 2000 ft elevations of the land. 
Existing photography, plus the aerial 
mapping were guides for the survey 
plane. The flight path was recorded with 
a continuous strip camera at a scale of 
1” = 2000’ so that the plane’s position 
throughout the survey could be recon- 
structed for the magnetic maps. 

The twin engine survey plane* was 
flown to Costa Rica for the survey and 
a three man flight crew — pilot, photog- 
rapher-observer, and magnetometer op- 
erator — were engaged in the survey. 
The aerial photo negatives, the strip 
camera film, and the magnetic data were 
processed by a two-man data staff. 
~ * Beechcraft. 


Quarters for air survey crew at Limon. 
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Mountainous terrain, 40-50 miles from coast. 


Charles Stinchfield was pilot and project 
chief and Eugene Borax, senior geolo- 
gist loaned by Union to Petrolera for 
this purpose, was liaison for the survey. 

In early March the survey crew 
landed in Costa Rica. Within 4 days they 
had flying weather, and the first aerial 
photo flight was made. Thereafter 66 
flights were made at an altitude of 21,- 
000 ft to obtain a total of 882 photos. 
all at a scale of 1:40,000. 

The magnetometer survey flights be- 
gan in May and were completed on June 
6. Persistent rains and low clouds from 
the Caribbean slowed both the photo- 
mapping and magnetic work. Take-off 
for most flights was 6 in the morning, 
and work over the survey area often 
ended 3 or 314 hours later because of 
fog, clouds, ‘or rain. There was no 
weather station at the survey base in 
Limon, and the flight personnel had 
little need of it — one could be sure that 
almost any day there would be poor 
mapping weather before the day ended. 

Though no ground station was main- 
tained to record diurnal variations, the 
magnetometer was operated for some 
while before take-off as a safeguard 
against magnetic storms. No serious 
storms were observed during the March- 


June survey period, and it has been 
found that in general the equatorial 
areas offer little trouble in this regard. 

The survey instrument was a high sen- 
sitivity Gulf airborne magnetometer 
Variations in magnetic intensity as small 
as one or two gamma (or 1 or 2 parts in 
50,000) were recorded. The magnetic 
data were compiled in contour maps at 
a 10 gamma contour interval, and the 
completed maps were delivered 60 days 
after flying was finished. Oil company 
geologists will study and analyze the 
maps as part of the broad exploration 
being ‘carried forward in Petrolera’s 
concession in Costa Rica. 

Weather was the only serious opera- 
tional problem, and as is customary it 
was taken into account by the survey 
contract, which provided for a charge 
for the unit of work, plus a fixed charge 
for standby time for the plane and flight 
personnel. 

The survey's progress was substan- 
tially expedited through the cooperative 
attitude of the Government of Costa 
Rica. Officials readily cleared the sur- 
vey plane and crew for entry into the 
country, and they helped in a number 
of ways to smooth the path of the survey 
group. zat 


Limon airport, Costa Rica, was base for survey. 
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No Wonder the Shaffer-Waggener Bumper Safety Joint 
is Revolutionizing Today's Drill String Protection! 
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THE ECONOMY AND SAFETY OF 2 TOOLS IN 1 


backed by performance records like these... 


bOn California's deepest well, a Shaffer-Wag- 
gener Bumper Safety Joint running in the drill 
string just above the drill collars, proved invalu- 
able in recovering the drill string from a depth 
of 18,136 ft. When the string became stuck, only 
2% turns of back torque were required at the 
table to release the Safety Joint portion of the 
tool, permitting immediate recovery of all drill 
pipe. Fishing jars were then placed in the recov- 
ered string, with the recovered portion of the 
Bumper Safety Joint on bottom, and this string 
was run back into the well. The tool was easily 
reconnected to the Safety Joint portion on the 
fish, and after jarring the drill collars and bit 
loose, the entire string was recovered—from ap- 
proximately 3/2 miles deep—leaving a com- 
pletely clean hole! 

bOn another well a Shaffer-Waggener Bumper 
Safety Joint was in the.string between drill col- 
lars and drill pipe when the string parted going 


The Shaffer-Waggener Bumper Safety 
Joint is the only tool of its kind—the ONE tool that combines 
BOTH jarring and releasing action—each under the full control 
of the operator. And not only does it combine in one tool 
the protection usually requiring several tools, but it also 
provides advantages found in no other single tool or combina- 
tion of tools! 


Check These Advantages... 


To use the tool as a Bumper Sub it is only neces- 
sary to slack the weight of approximately 2000 ft. of drill 
string upon the Bumper Safety Joint, thus actuating a trip- 
ping mechanism which trips automatically, allowing the tool 
to strike a sharp downward blow. .Raising the string then 
automatically resets the tool for another blow—and blows can 
be struck repeatedly and continuously by simply raising and 
lowering the drill string. It’s simple, positive, automatic! 


To use as a Safety Joint for quick release in the event the 
stuck pipe cannot be loosened, simply trip the tool and apply 
left torque as the string is slowly raised (A). The reverse 
torque rotates the drive keys into an unlocking slot (B) so 
that, by simply continuing to raise the string,’complete re- 
lease is effected. Further, the recovered portion of the tool 





The many vital advantages of this 
revolutionary tool are too numerous to cover 
here, but are described in detail in an 
eight-page bulletin we will gladly send you. 
Write today! 


See your Shaffer representative for detailed information on Shaffer products. 
Or write for a free copy of the complete Shaffer Catalog. 


into the hole, dropping over 2,400 ft. of pipe 
and drill collars 5,000 ft. to the bottom of the 
well at 16,883 ft. First, the top of the fish was 
gripped with a socket and the Bumper Safety 
Joint released, permitting immediate recovery 
of 2,100 ft. of drill pipe. Then the upper part of 
the Bumper Safety Joint was run back into the 
hole below a set of jars, reconnected to the 
lower part of the Bumper Safety Joint and—after 
jarring—the drill collars were completely recov- 
ered from over 3 miles deep, leaving the hole 
completely clean! 

PBesides operating successfully at even great 
depths, this tool takes slant holes in stride —has 
been used efficiently in extreme directionally- 
drilled wells with a slant of 60°! 

In fact, on job after job—from the shallowest 
to the deepest—the Shaffer-Waggener 
Bumper Safety Joint is bringing entirely 
new standards of safety, efficiency and pro- 
tection to modern drilling operations! 


can be used on the bottom of a fishing string and easily 
reconnected to the portion in the hole for simplified recovery 
operations. 

As a Safety Joint the tool will not release until it is tripped. 
Therefore, it will transmit-full torque loads in either direction 
~—a definite advantage over conventional Safety Joints. 


Two tools in one means simplified maintenance, simpler de- 
sign, plus substantial savings in operating costs. 




















Drilling and Producing Progress 
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FIG. 1. Permanent-type well completion. 





FIG. 2. Use of wire line retrievable tubing extension. 
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Well Completion and Remedial Work 


Rig time is saved and cost of workovers reduced 


by new method of permanent-type completion 


E ncouracinc progress has been made 
in the development of a new type of 
well completion that greatly decreases 
the cost of completions and workovers 
and aids in the acquisition of reliable 
reservoir information at low cost. The 
completion and remedial operations are 
performed with tools passing through 
the well tubing. Wells can be perforated 
and plugged back with the tubing in 
place and without pipe-handling equip- 
ment: This new type completion has 
made possible the saving of one to two 
days’ rig time in the completion of each 
of several hundred wells during the past 
two years and use of equipment devel- 
oped for this type of completion has re- 
sulted in a 75 per cent reduction in cost 
of certain types of workovers. In addi- 
tion, more reliable indications of the 
commercial value of a reservoir and 
more accurate general reservoir infor- 
mation obtained through the new type 
of completion promise to be of consid- 
erably more value in oil recovery than 
the reduction of cost for completions 
and workovers. 

The first instrument specifically de- 
signed for permanent-type well comple- 
tion was the tubing-type perforator. The 
use of this small perforator with a per- 
manent well setting is shown in Fig. 1. 
The tubing-type perforator presently 
used is 134-in. OD and employs 5 
jet charges per foot. These jet charges 
fire at an angle of 45 deg from the hor- 
izontal and are contained in a self-de- 
structible aluminum carrier. As the gun 
carrier is self-destructible, the gun may 
he of any convenient length desired. The 
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longest continuous interval thus far per- 
forated with one gun was 31 ft and the 
gun contained 155 shots. This tubing- 
type perforator has been used several 
hundred times with excellent results. 
It has proved to have sufficient penetra- 
tion when perforating various size pipes 
from 3-in. liner through 7-in. casing. 
The tubing-type perforator has been 
run on standard 7/16-in. monocables 
from standard shooting trucks but ex- 
periments are being conducted with a 
small panel shooting truck and a 3/16- 
in. stranded steel single-conductor line. 
A magnetic casing collar locator is run 
with the perforator and is capable of 
locating any change in the density of 
metal in the tubing, casing, or liner. 
When completing the well, the tubing 
is set above the possible producing zone 
and drilling mud is displaced with a 
clean formation fluid. The Christmas 
tree is placed on the well and sufficient 
fluid is removed from the well to reduce 
the hydrostatic pressure exerted by the 
well fluid to less than the formation pres- 
sure; this will provide a differential into 
the well bore. This use of clean fluid and 
a pressure differential into the well bore 
should eliminate the partial or complete 
plugging of perforations. Prior to per- 
forating a new well, the drilling rig is 
removed and a smaller type of handling 
equipment is used to support the sheave 
for the sheoting line. It is possible to 
run tubing while allowing cement to set 
and the over-all time saving will gen- 
erally be one to two days per well. 
Many workovers are performed on 
wells where only the re-perforation of 


the old producing interval or perfora- 
tion of additional interval is involved. 
If the bottom of the tubing is above the 
desired producing interval, the tubing- 
type perforator makes it possible to per- 
form any additional perforating or re- 
perforating without removing the tub- 
ing or using a workover rig. 

Recently, several wells have been suc- 
cessfully plugged back with cement and 
re-perforated in a higher interval with- 
out the use of a drilling rig. These wells 
contained constant flow gas lift valves 
having chokes with reverse checks. For- 
mation salt water was used as a work- 
over fluid during the entire operation of 
cementing and re-perforating. A retriev- 
able tubing extension was used to 
change the effective length of the tubing 
during the cementing operation. As can 
be seen by Fig. 2, these wells contain 
squeeze packers, that permitted high 
squeeze pressures but did not prevent 
the excess cement from being reversed 
out of the tubing or extension. A swab 
truck was used to lower the tubing ex- 
tension into place prior to cementing op- 
eration and to reirieve the tubing exten- 
sion after cementing, thus eliminating 
the use of pipe-handling equipment. 

As development work continues it 
may soon be possible to perforate and 
cement the majority of wells without 
removing the tubing. It will be possible 
in the future to complete new wells and 
to perform remedial work on existing 
wells without the use of pipe-handling 
equipment, drilling mud, mud pits, and 
other complementary items that create 
excessive workover costs. kat 
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You'll see men who &now choose the 
Totco Recorder time after time. In oil fields 
all over the world Totco has earned a 
reputation for accurate, reliable readings. 


Be sure you know... use Totco. 


Kecorder 
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Technical Oil Tool C orporation 
1057 N. La Brea Ave., Los Angeles 38, Calif. 








EXCLUSIVE DISTRIBUTORS: 


California—The Republic Supply Co. of California 
Domestic—The Continental Supply Company 
Canada—Oil Well Supply Division 

United States Steel Company ; 
Export—Lucey Export Corporation, New York City 



































































FIG. 1. Semi-automatic power-operated drilling rig. 


Semi-automatic 








Prcoxat amount of work has been d..,¢ 
to increase the speed and efficiency oj 
drilling operations and to reduce hie 
fatigue of rig crews. As a result, aio. 
matic and semi-automatic. powe;ed 
equipment is being used to perform 
more of the routine operations encw::n- 
tered in drilling wells. Air slips }) ve 
found wide acceptance throughout ‘he 
drilling industry and automatic drilling. 
or feed-off, controls as well as air brakes 
are gaining favor. Now, after several 
years of research and field testing. 
equipment has been developed which 
permits making round trips with drill 
pipe with only the expenditure of the 
effort required for actuation of controls. 
One complete set of remotely-contro|led, 
power-operated drill pipe tongs, spin- 
ner, stabber, pipe rackers, elevators. and 
traveling block deflector has been manu- 
factured and is currently in field service. 
The latest design of this equipment is 
the outgrowth of the original set of the 
semi-automatic equipment field tested in 
the Gulf Coast area of Texas during 
1948 and 1949. The original experi- 
mental semi-automatic equipment, de- 
scribed in a previous paper,'! which was 
used for drilling approximately 75.000 
ft of hole over a period of 18 months, 
was similar in many respects to the 
latest models and served as a basis for 
the final design. 

Remotely-controlled, hydraulically- 
powered tongs, which are suspended 
from a telescoping arm clamped to a 
derrick leg, perform the spinning and 
tonging operations and assist in stab- 
bing the pipe. Single stands of pipe. 
before becoming a part of, or upon be- 
ing removed from the string of pipe in 
the hole, are supported and _ positioned 
by semi-automatic, powered machinery, 
independent of the main hoisting equip- 


Power-Operated Drilling Machinery’ 


To provide means for eliminating 
much of the fatigue and many of the 
hazards on the part of drilling crews in 
making round trips, an improved type 
of semi-automatic, power-operated drill- 
ing machinery has been developed, after 
years of research and field testing, which 
permits round trips to be made without 
drill pipe being touched by hand. One 
unit of the latest design of this equip- 
ment, which is the outgrowth of the 


+Presented before the Spring Meeting of the 
Pacific Coast District, Division of Production, 
American Petroleum Institute, Biltmore Hotel, 
Los Angeles, California, May 15 and 16, 1952. 
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MARTIN E. TRUE 


original set of the semi-automatic equip- 
ment recently field tested, is currently in 
field service. The equipment consists of 
hydraulically- and pneumatically-oper- 
ated tongs which perform the spinning 
and tonging operations, and the pneu- 
matically -operated racking units 
mounted in the derrick for carrying the 
pipe to and from the center of the hole 
and positioning it on the mat and in the 
rack, With this equipment, all of the op- 
erations of the various units are con- 
trolled remotely by manipulation of 
hydraulic and pneumatic valve levers. 






THE 





ment. This work is performed by an 
auxiliary mounted near the top of the 
derrick, and an upper and lower racker, 
mounted between the tenth and eleventh 
girts and above the first girt, respec- 
tively. The hoist supports the weight ot 
the stand and provides for vertical 
movement, while mechanical “arms 
and “hands” on the two rackers guide 
the pipe to its proper position. Opening 
of the main pipe elevator is controlled 
by an operator on the derrick floor by 
means of compressed air, and closing 1s 
accomplished by a trigger which, on 
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Bring cuttings up FAST... 
by reverse circulation 


with GUIBERSON 


Type J 


ROTATING 
DRILLING 










SLIPS, TABLE 
AND KELLY 
BUSHING 












OIL RESISTANT 











PACKING 
RUBBER ——> = b AD 
POWER 
TAKE OFF = =o “f 
as aa 
Virtually a small rotary table, 
for work-overs, clean-out work, 
slim-hole drilling, or drilling in 
ome . with controlled pressure, the 
WASHPIPE —_— Guiberson Type J Head offers 
you many exclusive features. It 
will drill cement plugs, float 
collars and new hole at an ex- 
B- yee — ceptionally fast rate. 
BOTTOM 


! 
BOTTOM CONNECTION ' CASING SIZE 





| 


Union, Minor Hub 


———<— - = 








1 ” 
with Two 2” Side ra 
Outlets 

— 
Union, Standard : ” 
Minor Hub 8% 
Flange, 6” — 600 6”.7” 


6” — 900 Series 
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FIG. 2. Power tongs and valve panel are suspended from a 
telescoping arm attached to a leg of the derrick. 
All movements of the tongs are controlled remotely. 


contacting pipe, holds the elevators open 
and springs compressed. To permit si- 
multaneous movement of the traveling 
block and of the auxiliary equipment 
handling a single stand of pipe, a travel- 
ing block deflector has been provided; 
thus, the traveling block can make a 
trip up or down along the side of the 
derrick, without a load, while a stand 
of pipe in the center of the derrick is 
being made up or broken out, and idle 
time of all the equipment is appreciably 
reduced. 

Most of the physical effort in making 
round trips with drill pipe has been 
eliminated in that all operations of tong- 
ing, spinning, stabbing, and racking of 
pipe on the floor are controlled by op- 
erators in a seated position by manipu- 
lation of hydraulic and pneumatic con- 
trols. The driller is relieved of operat- 
ing the cathead, leaving only the hoist 
and slips to be controlled. 

Safety is substantially improved, as a 
derrickman performs his duties by 
manipulating a single “joy stick” con- 
trol on the working platform, and the 
conventional spinning chain and tong 
lines are removed from the derrick floor. 
The hazards and manual labor encoun- 
tered in moving drill pipe to and from 
the racking position and in stabbing are 
also eliminated. 

It is possible to maintain the high rate 
of handling pipe with this equipment for 
long periods whereas fatigue slows 
crews working conventionally during 
round trips, especially under adverse 
weather conditions. After completing 
round trips with this equipment, drill- 
ing crews are not exhausted; conse- 
quently, they are able to perform their 
duties effectively while drilling, which is 
essential for maximum overall efficiency. 
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SUPPORT ARM 


Fig. 1 is a drawing of a derrick 
equipped with the power-operated drill 
pipe handling equipment. 


Power Tongs 


The hydraulically - operated power 
tongs are suspended from a telescoping 
arm clamped to the derrick leg, as shown 
in Fig. 2. The arm is pivoted at the der- 
rick leg to permit vertical, as well as 
horizontal, movement of the tongs. Verti- 
cal movement is effected by a hydraulic 
cylinder, one end of which is attached to 
the tong end of the support arm, and 
the other end to a cable attached to the 
derrick leg at a height of 60 ft above 
the derrick floor. The tong movement to 
and from the center of the hole is ac- 
complished by a hydraulic cylinder 
within the telescoping arm. 





The Author 


Martin E, True is co-ordinator of 
equipment research in the petroleum en- 
gineering divi- 
sion of Humble 
Oil and Refining 
Company. He is 
a member of the 
API and AIME. 
He received the 
BS degree in 
mechanical en- 
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Texas Techno- 
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joined Humble immediately after gradu- 
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sociated with the production research 
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in equipment research. 








FIG. 3. Spinning rollers are extended hydraulically 
and driven by air motor. Pipe is gripped for tonging by dies 
on movable jaws, also extended hydraulically. 
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The tongs, shown in Fig. 3, consist of 
two pipe gripping units, one mounted 
directly above the other. Make-up or 
break-out with the tongs is accomplished 
by a scissor action produced by a hy- 
draulic cylinder connecting the outer 
ends of the tong frames. Fig. 3 shows 
the tongs in the scissored position, 
which is automatically assumed when 
they are set for making up tool joints. 
The tong frames are parallel to each 
other when set for breaking tool joints. 
Each tong is provided with a hydrauli- 
cally-operated gate and latch, as shown 
in Figs. 2 and 3, which are actuated by 
a control lever having a dual function 
on the remote control panel. The same 
lever controls the movement of the tongs 
to and from the center of the hole. 

The jaws of the tongs, shown in Fig. 
3, are essentially “V” blocks containing 
dies. In order to effect the gripping 
force necessary to perform the tonging 
operation, they are moved with respect 
to the tong frames in the direction of the 
gate by hydraulic pressure applied to 
cylinders attached to the rear of the 
jaws. The upper tong is provided with a 
pair of serrated rollers which are ex- 
tended beyond the face of the dies in 
the tong jaw by hydraulic pressure for 
engaging the pipe to produce the spin- 
ning operation. These rollers, which are 
six inches in diameter and capable of a 
speed of approximately 100 rpm. are 
powered by an 1]-horsepower reversible 
air motor driving through reduction 
gears, sprockets, and roller chains. A 
third, smooth roller acts as an idler and 
is located in the gate of the upper tong. 
It, likewise, is extended hydraulically 
and holds the drill pipe tool joint clear 
of the gripping dies while spinning. 

After a tool joint has been shouldered 
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LLoyp M. URBAN, Party Chief, came to 
work at Independent from Rice Insti- 
tute. He began his practical field train- 
ing as helper on a survey party, and has 
progressed with the Company for 15 
years through the jobs that provide the 
experience background necessary for a 
party chief. 


Rely on Independent’s Record ag 


20 years of successful exploration work 


When you contract with Independent you can be cer- 
tain that the men in charge of your work know how to 
get the job done. Independent is one of the oldest explo- 
ration contractors in the world operating continuously 


under the same ownership and management. 


Independent crews have done successful surveys in 26 
states and foreign countries. More than 100 important 
oil producers have found profitable satisfaction in the 


services of Independent Exploration Co. 


Your inquiries are invited. 
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FIG. 4. Valve panel for power tongs. Lines leading from 
rear of panel are hydraulic and air supply lines and 
pilot control lines extending to the remote control panel. 


FIG. 5. From remote control panel the operator controls 


all movement of tongs and lower racker and vertical 
movement of the single-stand elevator. 


by the spinner, the final tightening of 
the joint is accomplished by scissor ac- 
tion of the upper frame. The tongs are 
capable of gripping pipe ranging in size 
from 2%-in. tool joints (334-in. OD), 
up to and including 8-in. OD drill col- 
lars. Each of the tongs can exert a grip- 
ping force of approximately 400,000 lb 
and can develop a maximum make-up 
torque of 41,000 ft-lb and a break-out 
torque of 120,000 ft-lb when the hy- 
draulic system is operated at a pressure 
of 2500 psi. The make-up torque of the 
tongs is controlled to any predetermined 
value by regulating the hydraulic pres- 
sure entering the actuating cylinder 
which produces the relative motion of 
the tongs. 

The various operations of the hy- 
draulic tongs, spinner, and supporting 
arm are controlled by pneumatic and 
hydraulic valves in the panel mounted 
in back of the tongs and below the 
strong supporting arm, as shown in Fig. 
4. The lines leading from the rear of 
tlie panel are the hydraulic and air 
supply lines and the pilot control lines 
extending to the remote control panel, 
shown in Fig. 5. This remote control 
panel is located at a convenient position 
on the edge of the derrick floor to allow 
the operator a full view of the various 
operations. 


Remotely Controlled Pipe Rackers 

The pipe racking system consists es- 
sentially of two carriages, one mounted 
on horizontal tracks just above the first 
girt and the other on horizontal tracks 
between the tenth and eleventh girts. 
each of which supports a pneumatically- 
powered arm equipped with a “mechani- 
cal hand.” Each arm, which is con- 
structed of 3-in. diameter tubing, is ca- 
pable of extending into the derrick a 
distance of approximately 18 ft. Two air 
motors mounted in each carriage drive 
the carriage and the arm through a 
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mechanism similar to a rack and pinion. 
Two roller chains, one stretched parallel 
to the carriage tracks, and one fastened 
immediately below the arm, pass 
through each carriage. These chains are 
engaged by sprockets driven by the air 
motors, and thus each carriage can be 
moved along the side of the derrick on 
its tracks and each arm can be extended 
and retracted through its carriage. The 
roller chains for the upper racker may 
be seen in Fig. 6. 


Upper Racking Unit 
The upper racking unit is shown in 
Fig. 6. On the end of the racking arm 
is a vertical track which guides a single- 
stand elevator. This elevator consists of 
a “U”-shaped member capable of grip- 
ping and supporting a 90-ft stand of 


; 


SINGLE STAND ~—S«it= 
VATOR HOIST CABLE! 


— 


— 
~ 


drill pipe. Vertical movement of the ele- 
vator and the lifting force required to 
support a stand of pipe are obtained by 
means of a pneumatic cylinder mounted 
just below the water table and con- 
nected to the elevator by a wire line. 
This power cylinder is controlled from 
the remote panel on the derrick floor. 
The elevator is equipped with a hy- 
draulically - operated, spring - opening 
claw for supporting the pipe and with 
teeth on one side of the “U” for backing 
up the pipe while rotating out with the 
rotary table. A “pullback” system of 
cable and blocks for deflecting the sin- 
gle-stand elevator hoisting line is pro- 
vided for producing an upward force on 
a stand of pipe to jump the pin out of 
the box as a joint is broken. Power for 
the “pullback” is supplied by an air 


a 


DRILL COLLAR 
OE ie 


« 





SINGLE Paced 


1 EVATOR TRACK 
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FIG. 6. Upper racker. Single stand elevator grips and supports 
stand of drill pipe as it is moved by the racking arm 
into pipe rack. Elevator will lower pipe to mat before releasing. 
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Operators Everywhere Tell Us... 


NOTHING ELSE 


ean do the jobs 


BAASH-ROSS 
SAFETY CLAMP 


will handle!” 


| 


| 


LLL 


‘ 
{ 


“4 


TPROTECTS 


.. drill collars, flush 
pipe, tubing, etc., from 
dropping through the 
rotary table. 


CT 


IT LIFTS 


++. Casing, liners, drill 
collars, pipe, tubing— 
even twist-offs—as 
temporary elevators. 





iT SNUBS 


... drill pipe and tub- 
ing against upward 
movement when 
cementing, work- 

ing under pres- 

sure, etc. 





iT PULLS 


.+. pipe sections and 
similar cylindrical prod- 
ucts horizontally ) 
ali ning, Positioning, 
welding. 


Regular Size Safety Clamp 
(Type CR), above, fits 

diameters 334” to 1054’ 
Large Size (Type CL) fits 
diameters 111/2 to 
151". Extra Large Size 
(Type CXL) fits diameters 
15" to 21". Tubing 
Size (Type T) fits diameters 
1%" to 4". 


There seems to bé no limit to the 
variety of jobs operators have figured out for 
the Baash-Ross Safety Clamp. Originally de 
signed to take a quick, slip-proof grip on dril! 
collars, liners and other flush joint equipment 
to prevent it from dropping through the table 
it is now available in four sizes—Tubing, Regu 
lar, Large and Extra Large—to lift equipment 
up...or hold it down ...or pull it sideways 
In fact, wherever you have a job calling for a 
firm grip on anything cylindrical—from onl) 
11%" in diameter to 21"—the Baash-Ross Safet» 
Clamp will probably do the job easier than you 
ever thought possible! 


HERE’S THE GRIPPING PRINCIPLE 
IN A NUTSHELL 


The Safety Clamp consists essentially 
of many individual links flexibly hinged to 
gether. Each link has a tapered slip held in 
retracted position by a spring. When the 
Clamp is tightened around the pipe—a quick 
and simple operation—each slip takes a firm 
initial grip on the surface of the pipe. As the 
load increases, each slip is wedged tighter, pre 
venting any slippage between pipe and Clamp 
There’s no risk of crushing thin-walled pipe 
or damaging pipe surfaces because the grip is 
uniformly distributed around the full circum 
ference. And since each’ link is interchangeable 
as a unit, simply adding or removing links 
readily adapts the Clamp to virtually any 
diameter pipe in common use. 


Baash-Ross Safety Clamps are available 
through leading oil field supply dealers 


GENERAL OFFICES: 5512 SO. BOYLE AVE., LOS ANGELES 58 


OKLAHOMA CITY 


9 © HOUSTON 1 - ODESSA « CASPER 


Export Offices: 11 W. 42nd St., New York 18 





Our 32nd year 





FIG. 8. Racking drill collars. Hook on lower racker 
arm is used for moving drill collars to and 
from the pipe mat. The tongs are set for stabbing. 


FIG. 7. Derrickman operating upper racker. 

The derrickman also controls the claw on the single-stand 
elevator. Raising and lowering pipe racking fingers 

are the only manual operations required of him. 
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LOWER RACKING 
ARM CLAW 
HOSE, REEL FOR AIR. 
POWERED ELEVATOR | 


GONTROLS FOR AIR a 
OPERATED DRILL PIPE tt 
ELEVATOR AND TRAVELING 
i} BLOCK DEFLECTOR 
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FIG. 10. Traveling block deflector rail. Deflecting the 

traveling block while it makes empty trips greatly reduces 
idle time of traveling block, racking equipment, and tongs. 
The vertical portion of the rail is 6 ft from the center of derrick. 


FIG. 9. Stabbing drill pipe. With the tongs in position on 

the tool joint box and with the tong gate closed, the 

stand of pipe is moved into stabbing position by the racker and 
lowered into the box by the single stand elevator hoist. 
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cylinder mounted in the same assembly 
as the single-stand elevator hoist cylin- 
der. Fig. 6 shows the elevator at the 
top of the track immediately after lifting 
a stand of pipe at the center of the der- 
rick and carrying it to the racking posi- 
tion, and prior to lowering it to the pipe 
mat. 

Conformation of the single-stand ele- 
vator to leaning pipe is provided for in 
one plane by a pivotal mounting of the 
track on the end of the arm and in the 
other plane by a hinge between the ele- 
vator and its carriage. Control of the 
upper racker for positioning the pipe is 
obtained through a single “joy stick” 
operated by the derrickman from either 
the platform outside the derrick, as 
shown in Fig. 7, or from the conven- 
tional platform inside the derrick. 

For handling drill collars, a heavy 
duty hook is provided immediately be- 
hind the single-stand elevator track, as 
shown in Fig. 6. This hook is rotated 
into a horizontal position for handling 
collars and is equipped with rollers to 
facilitate vertical movement of the col- 
ars. 


Lower Racking Unit 

The lower racking unit, located im- 
mediately above the first girt, is similar 
to the upper racker, differing mainly in 
that the end of the racking arm is 
equipped with an air-actuated claw 
which encircles the drill pipe. The claw 
'S constructed to permit vertical move- 
ment of a stand of pipe while it is being 
guide’. This unit is likewise equipped 
with « heavy duty drill collar hook, as 
Shown in Fig. 8, mounted on the arm 


FIG. 11. Handling a load with the main hoist equipment. 
The block is in its center position. It is deflected by 
shortening the deflector line, which shortens the running 
loop between the deflector carriage and the block: 
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AIR-POWERED 


ELEVATOR 


immediately behind the claw in such a 
manner that it can be pivoted about the 
arm into a horizontal position by actuat- 
ing a latch. When the hook is not in use, 
it is latched in a vertical position, as 
shown in Fig. 9. The lower racker is 
controlled by the tong operator through 
the master control panel. ; 


Traveling Block Deflector 


During the initial phase of field test- 
ing of the original power tongs and 
racking equipment, it was noted that the 
auxiliary pipe handling equipment was 
idle during the time the empty travel- 
ing block was ascending or descending. 
In that the block moved through the 
center of the derrick, it was necessary 
that it reach the top of its travel before 
a single stand could be stabbed and 
made up with the auxiliary equipment. 
Also, it was necessary for the block to 
remain at the top while the last stand 
removed from the hole was broken, ro- 
tated out, and moved to the racking po- 
sition. This led to the development of 
apparatus and a system for moving the 
block away from the center line of the 
hole when it is traveling empty. 

The traveling block deflector equip- 
ment consists of a rail which is attached 
to and extends vertically up the side of 
the derrick until it contacts the derrick 
at the twelfth girt, and from this point 
to the top, is parallel to the side of the 
derrick, as shown in Fig. 10. The verti- 
cal portion of the rail is six feet from 
the center of the derrick. The lower sec- 
tion of the rail is hinged at a point ten 
feet above the floor to permit it to be 
fastened to the first girt in a horizontal 








FIG. 12. Personnel elevator and casing stabbing board. 

The personnel elevator is guided by the deflector rail and powered 
by an air winch. Besides serving as an elevator for the 
derrickman, it is a convenient working platform at any height. 


position, as shown in Fig. 2. The lower 
end of this hinged section of the rail 
is equipped with an air hoist which con- 
trols the movement of a wire line run- 
ning up the outside of the derrick and 
passing over a sheave at the upper end 
of the deflector rail. The line extends 
down the inside of the derrick parallel 
to the rail and passes through sheaves 
on a carriage riding the rail and a 
sheave attached to the side of the travel- 
ing block, as shown in Fig. 11. The end 
of the cable is anchored to the bottom 
of the rail, and deflection of the block 
is effected by shortening the cable. Fig. 
11 shows the traveling block in the nén- 
deflected position while handling the 
drill pipe load, and the small carriage 
and cable system which follows the 
movement of the main block. Fig. 10 
shows the traveling block moving up 
the side of the derrick in a deflected 
position as the stand of pipe is being 
made up with the auxiliary apparatus. 


Air-Operated Drill Pipe Elevator 


The air-operated elevator is a stand- 
ard, heavy duty elevator which has been 
converted by adding air cylinders for 
releasing the latch and for opening, and 
at the same time compressing springs 
located on the back side, and setting a 
trigger mounted on the upper portion 
of the elevator. The trigger, on contact- 
ing the drill pipe, is automatically 
actuated to permit the springs to close 
the elevator around the pipe. Fig. 9 
shows the elevator in the cocked posi- 
tion, and the trigger mechanism which 
holds the elevator open. Fig. 11 shows 
the power elevator latched around, and 
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First in the Field 
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It’s better to work with 


UMFORD QUADRAFOS 


than to werry with a substitute 


Every mud engineer, tool pusher and rough- 
neck knows Quadrafos — what it will do, what 
to expect from it. Nobody wants a substitute — 
and nobody needs to take one. 


Rumford Quadrafos is the original article. It 
works well under a wide range of conditions, 
When used as a water-conditioner in secondary 
recovery it prevents scale formation. It’s the 
product that does the work right. 


So insist on Rumford Quadrafos and save 
yourself trouble. The way to be sure of getting 
genuine Rumford Quadrafos is to check that 
name on the sack. Rumford Chemical Works, 
Rumford 16, Rhode Island. 
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. CAN WATER 
© SO mucu, SO WELL 
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THE PETROLEUM ENGINEER, October, 1952 





wet 


hoisting, drill pipe. Air is supplied to 
the power elevator by hose wound on a 
reel, with the end being attached to the 
hook body. The reel, which is mounted 
in the derrick as shown in Fig. 10, is 
approximately 50 ft above the derrick 
floor and is equipped with an air actua- 
tor which maintains tension on the hose 
as the block moves up and down. The 
air-operated elevator is controlled re- 
motely by the operator on the derrick 
floor by the manipulation: of an air 
valve. 

In coming out of the hole, as soon as 
the drill pipe is set on the slips and the 
upper racker engages the drill pipe, the 
operator on the floor applies air pres- 
sure which releases the latch and opens 
the elevator to a cocked position. As 
soon as it is cocked, air pressure is re- 
leased, which allows the elevator to 
automatically close when triggered. In 
going in the hole, the same general pro- 
cedure is followed by the operator on 
the floor. The horizontal motion im- 
parted to the elevator by the traveling 
block deflector provides the necessary 
motion for engaging and disengaging 
the drill pipe without the necessity of 
manual guiding. 


Controlled Semiautomatic Pipe 
Handling Equipment 

All of the movements of the upper end 
of the drill pipe are controlled by the 
racking arm, the derrickman’s only 
manual operation being to lower the 
racking fingers in coming out of the 
hole and to raise the racking fingers 
when going in the hole. In addition to 
controlling the racking arm, the derrick- 
man controls the opening and closing of 
the claws in the single-stand elevator. 
All of the tonging operations and the 
pipe handling on the derrick floor are 
controlled remotely from a stationary 
console on the edge of the. derrick floor, 
by an operator in a seated position. 
Gripping and subsequent raising and 
lowering of the single stand are also 
controlled by the tong operator. One 
additional man is engaged on the der- 
tick floor in doping tool joints and in 
actuating the traveling block deflector 
and power elevator controls, shown in 
Fig. 9. 


Coming Out of the Hole 


By the time the slips have been set, 
trackers are placed on the drill pipe. 
Immediately thereafter the main eleva- 
tor is released and the traveling block 
is deflected off center and begins lower- 
ing, as shown in Fig. 10. The tongs 
move into pesition around the pipe and 
both upper and lower tongs grip and 
are scissored to break the joint. The 
tongs are then released and start re- 
tracting as the single-stand elevator on 
the upper racker grips the pipe and 
serves as a backup while the rotary 
table spins the string of pipe in a clock- 
wise direction. After the control is 
actuated to effect the grip of the single- 
stand elevator, a sequence valve is ener- 
sized which actuates the single-stand 
elevator hoist line pull-back, producing 
4 pre-set force for jumping the pin out 
of the box as soon as the tool joint is 
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spun out. While the breaking and spin- 
ning out are being accomplished, the 
traveling block has been lowered in the 
deflected position and as soon as the ele- 
vator reaches a predetermined point and 
the single stand has been removed, the 
block deflector is released, allowing the 
elevator to automatically latch around 
the pipe in the hole. While the next 
stand is being hoisted, the rackers and 
single-stand elevator move the single 
stand of pipe to the pipe mat and rack- 
ing fingers, and then return to a central 
position ready to receive the next stand 
of pipe. 


Going in the Hole 
When going in the hole, the single- 





stand elevator is set at the bottom of 
its track. The upper and lower rackers 
engage and pick up the stand of pipe 
from the mat and racking fingers and 
move it to a position just clear of the 
traveling block while the previous stand 
made up into the string is lowered into 
the hole and set on the slips. The main 
elevator is opened and deflected off cen- 
ter by the traveling block deflector as 
it starts rising, as shown in Figs. 2 and 
9. The operator then moves the next 
stand of pipe, being supported by the 
rackers, to the center of the derrick and 
at the same time moves the tongs up 
to the tool joint box set above the rotary 
and closes the tong gates, as shown in 
Fig. 2. The chute mounted on and above 








Modernize 


YOUR PRODUCTION 
TECHNIQUES 


Continuous improvement in operating 
techniques over the years has made the 
oil industry whit it is today. Below are 
listed some examples of how the flexi- 
bility and efficiency of production tech- 
niques have been increased by the use 
of Securaloy casing, tubing, liners, liner 
hangers, adapters and plugs. 

tr EXPLORATORY WORK—SECURALOY 
liners and cement may be drilled out 
and well carried to greater depth. 
Allows maximum diameter production 
string. , 

%& REMEDIAL WORK—Correction of gas, 
oil ratio, positive water shut-off and 
plug-back is made efficiently with 
SECURALOY Production Equipment. 
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REMOVABLE PRODUCTION EQUIPMENT 


%& DEVELOPMENT WORK—SECURALOY 
windows positioned in casing permit 
maximum recovery when removed. 
May be used to seal off secondary zones 
which may be opened for future pro- 
duction. 


% MULTIPLE ZONE PRODUCTION— 
Combinations of secuRALOY Production 
Equipment permit positive indepen- 
dent control over two or three produc- 
ing zones. 


%& SECURALOY pipe may be used for 
tail pipes, bailers, tubing string or al- 
most anywhere in the production string 
where steel could become stuck and 
require an expensive workover or force 
abandonment. 
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From CANADA to U. §. to VENEZUELA, 
contractors say—'We make more NET PROFITS 


CANADA 


CALGARY 


Since the start of the latest Canadian boom, there 
have been FIVE TIMES more “‘Trailerigs’’ sold in 
Canada than any other rig of its size and type. 


UNITED STATES 


Leonard Schooler Drilling Company, Odessa, says, 


ODESSA *& 


‘Our Cardwell ‘Trailerig’ is in steady demand 
because it is so suitable for drilling and workover 


operations in this area.’’ 


oe Weldon Smith of Houston, says, ‘‘Efficient, well 
HOUSTON fter well operation with low-cost moves keeps 
our ‘Trailerig’ busy and profitable.”’ 


To 
ty 
Jo 


Peter Fields, the first workover contractor in 
Venezuela, chose a Cardwell ‘‘Trailerig’’ to begin 
his operations, and then added one more co 


*Trailerig’’ a year later. 


his ‘‘Trailerig’’ is, beyond any 
doubt, the most practical drilling rig 
available for 5,000-foot drilling or 
10,000-foot workover. 


The ‘‘Trailerig”’ is different from all 
others because the entire rig was de- 
signed as a single unit. The frame of 
the trailer also serves as the frame for 
the draw works. This unitized design 
eliminates unnecessary weight, height, 


VENEZUELA 


SOUTH AMERICA 


and width, and makes possible a rig of 
large capacity with minimum moving 
and rig-up time. 


The Cardwell ‘‘Trailerig’’ is only 8 
feet wide, 13'/2 feet high and 59 feet 
long. Ample space is provided for 
blowout preventers and wellhead 
connections. 


Write today for catalog and prices, 
or see your nearest Cardwell repre- 
sentative. 
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P. O. Drawer 2001... Long Distance Telephones 128—129—130 
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NEUTRON SOURCES 


Radium, Radium D or Polonium as intimate mixtures 
with Beryllium. Very high neutron flux per millicurie 
of active material. 
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duced isotopes. 


For complete details of our products 
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the upper tong jaw serves as a guide 
for centering the pin on the box, and the 
stabbing operation is completed, as 
shown in Fig. 9. After the stand of «rill 
pipe has been stabbed the spin: ing 
rollers are energized and the stand ro. 
tated in a clockwise direction «ntil 
shouldered. The two tongs then crip 
the tool joint and the final tightening 
up is completed by the clockwise +ota- 
tion of the upper tong. The predeter. 
mined make-up torque is limited by 
regulating the hydraulic pressure ap. 
plied to the tong actuator cylinder, 
While the stand is being stabbed, «pun. 
and made up, the traveling block has 
been rising in the deflected position and 
when the main elevator has reached the 
desired height, the block deflector is re. 
leased. This allows the elevator to swing 
in and automatically engage the pipe. 


Auxiliary Equipment 

Personnel Elevator and Casing Stab- 
bing Board. 

After installing the traveling block 
deflector rail in the derrick, it was con- 
cluded that it would accommodate 
equipment which would provide means 
for raising and lowering the. derrickman 
to and from his working position. The 
elevator mechanism, shown in Fig. 12. 
consists of a trolley, similar in general 
to the carriage employed with the block 
deflector, which is equipped with a 
working platform. Small wire lines, ex- 
tending from the top of the derrick 
through a control lever on the platform 
and down to the throttle on the air 
winch mounted on the lower end of the 
deflector rail, are controlled by the man 
riding the elevator. The elevator mecha- 
nism is provided with a foot-operated 
brake in addition to an emergency safety 
brake which automatically engages the 
rail when the hoisting cable becomes 
slack. While the traveling block deflec- 
tor is in operation, the personnel eleva- 
tor is lowered into and fastened to the 
bottom section of the traveling block 
deflector rail. This section of the rail is 
then raised into a horizontal position, as 
shown in Fig. 2. The use of this equip- 
ment in running casing of varying 
lengths has resulted in a saving of time 
in that the derrickman can quickly ad- 
just his height to the most convenient 
working level. 


Conclusion 


Research work was initiated on the 
development of equipment for handling 
drill pipe in the derrick to cope with 
the special problems encountered when 
drilling at greater depths, to reduce the 
amount of physical effort on the part 
of crews, eliminate hazards, and to in- 
crease speed when making round trips. 
The purpose of this paper is to acquaint 
the drilling industry with the progress 
that has been made in the development 
of this type of equipment and to show 
some of the features now in full-scale 
operation. 


Reference 


1. AIME paper entitled “Semi-automatic 
Power-Operated Drilling Machinery.’ by 
Martin E. True and Bert L, Stone. * ® 
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HAYNESVILLE PETTIT LIME FIELD 
Structural contours — top of upper porous section. 
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Plastic Squeeze 


This technique for shutting off unwanted fluids 
is good for doctoring old wells and new ones 


J. D. BENEFIELD and J. C. McCORMICK* 


Tu: plastic squeeze technique has been 
found to be extremely valuable in shut- 
ting off unwanted fluids in oil or gas 
wells. It is applicable, not only to ori- 
ginal completions, but also for remedial 
work on older wells. Even in cases of 
limestone formations which have been 
previously acidized, plastics have been 
successfully used in hundreds of wells 
for temporarily or permanently sealing 
off a section. Such sections may later be 


‘Dowell Incorporated 


reperforated and produced without 
harm to the producing formation. 
Successful plastic jobs have been 
made in wells in such widely separated 
oil and gas producing limestone fields 
as the Illinois Basin, Kansas, Canada, 
West Texas, East Texas (Carthage), 
South Arkansas, and North Louisiana. 
Successful prolongation of the commer- 
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cially productive life of many of these 
wells may be attributed to the proper 
placement of plastic. 

Three typical examples of this type 
of treatment are described in this paper. 
The wells are in the Haynesville, Louisi- 
ana, Pettit lime field. This area is char- 
acterized by multiple pay zones exposed 
by the drilled wells and the fact that 
all wells have been heavily acidized 
upon completion. The purpose of the 
plastic squeeze application was to pre- 
pare the wells for selective production 
or selective injection. Some of the ap- 
plication techniques described are newly 
developed but are applicable to similar 
wells elsewhere. 

This series of treatments demon- 
strated that it was possible to obtain a 
positive fluid seal in any desired section, 
to prevent production or injection into 
the blocked-off section. When necessary 
to reopen, merely reperforation is re- 
quired, in some cases followed by re- 
acidizing. 

In order to present a clear picture, a 
brief summary of the characteristics of 
the reservoir, the formation, and other 
conditions follow. 

The Haynesville field is situated in 
T-23N, R-8W, Claiborne Parish, Louisi- 
ana; and in T-19 and 20-S, R-20-W, 
Columbia County, Arkansas. The reser- 
voir underlies a surface area of approxi- 
mately 14,500 acres. The field was uni- 
tized in 1944 and is operated by the 
Haynesville Operators’ Committee. 
There are approximately 190 wells in 
the unitized area. 


The producing formation of the uni- 
tized properties is the Pettit lime. The 
reservoir is an example of a combination 
of a stratigraphic and structural trap, 
the permeability of the lime disappear- 
ing on the eastern end of the structure 
and the lime feathering to zero and 
shaling out on the other boundaries. A 
structural contour map on the top of the 
Upper Pettit is shown in Fig. 1. 

The Pettit zone is found from ap- 
proximately 5100 ft to 5600 ft and is 
divided into an upper and lower mem- 
ber, separated by approximately 40 ft 
of shale. The Upper Pettit is separated 
into A and B sections by a shale break, 
which is present in over 60 per cent of 
the field. 

Completion practice in this field has 
been to set casing through and then per- 
forate opposite the productive zones. Al! 
wells are acidized on completion. 

Oil production is from three distinct 
zones; the A and B sections of the Up- 
per Pettit zone, and the lower Pettit 
zone. 

Gas injection for pressure mainte- 
nance began in 1945 in four of the struc- 
turally highest wells in the field. Cur- 
rently, all gas injection is into the A 
zone. 

Water injection for secondary recov- 
ery began in 1946. It was determined 
that it would be necessary to flood selec- 
tively the individual sections if maxi- 
mum efficiency was to be achieved. This 
requires sealing off the other sections in 
the well for either injection or produc- 
tion. It also entails the use of a sealing 
medium which can be reopened later. 
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J. D. Benefield 





J. C. McCormick 


J. D. Benefield came to Dowell from the 
U. S. Marine Corps, prior to which time he 
had attended Louisiana Polytechnic Insti- 





tute and Colorado College. He has been 
directly connected with the field application 
of Dowell’s Plastics services in the Gulf 
Coast — East Texas area since 1947. Re- 
cently he was promoted to sales engineer, 
for the area, covered by Dowell's Bossier 
City, Lovisiana, station. 

J. C. McCormick, a mining engineer from 
the University of Idaho, joined Dowell at 
Shreveport, Lovisiana, in 1937. Prior to this 
time he had been associated with others, in 
both exploration and production, in the 
Mid-Continent and Illinois Basin areas. In 
1949 he was transferred to Dowell's general 
office in Tulsa, where he has been concerned 
with development of the company’s plastics 
and electric pilot services. Recently he was 
appointed manager of Dowell’s personnel 
training program. 








Most of the water at present is being 
injected into the B section. In order to 
simplify the operation it is desirable to 
keep the water flood front in the B sec- 
tion ahead of the A section. The two 
lenses of the Lower Pettit will be 
flooded after the water flood has been 
completed in the A and B sections of the 
Upper Pettit. 

Special procedures are necessary dur- 
ing plastic plugging treatments, due to 
the fact that these wells have been pre- 
viously acidized. Unless the enlarged 
channels and pores of the formation are 
blocked, an excessive amount of plastic 
is required to produce a shut-off. Ex- 
tensive testing, both in the laboratory 
and in the Woodbine sand field of East 
Texas have shown that by using speci- 
fied amounts of specially graded inert 
filler materials in the liquid plastic, its 
penetration into the sand can be con- 
trolled as desired. In plastic treating in 
the Haynesville field, therefore, the 

formation is first packed with sand, after 


which plastic is squeezed into this sand- 
packed section. This can be accomp- 
lished in about the same time as a regu- 
lar acidizing treatment and with no 
more difficulty than that attending any 
service job. 

Essentially, all treatments are made 
in the following manner. The well is first 
killed with low surface tension water 
after which a radiation log survey is 
run. A wire line check is next run using 
feelers to locate the datum collar and 
correlate it with the radioactive log. 
Tubing is next run into the well, with a 
retainer in the tubing string and prede- 
termined length of tail-pipe below it. 
Immediately above the retainer is the 
four-plug landing device used in con- 
trolling the plastic. 

The tubing is run to the bottom and 
measurements checked with wire line. 
The tubing is then picked up a definite 
distance off bottom and the retainer set. 
Water is next pumped down the tubing 
from the surface. A special sand-jetting 


device injects as much as one sack of 
sand per minute into the fluid sti:am, 
This sand is carried to the bottom o/ the 
well, on vacuum, until the packine be. 
comes effective. Additional sand jz jp. 
jected in order to pack the sand :yore 
tightly. Care is taken not to approach 
the pressure necessary to fracture the 
formation or lift the overburden. 

When it is believed all possible sand 
has been forced through the perforations 
and into the formation, pumping js 
stopped, the retainer is unset, and bot- 
tom is tagged with the tubing to locate 
the top of the sand. Usually there is too 
much sand in the well. This excess js 
reverse-circulated from the well until 
the top of the sand is at the point de. 
sired. This leaves sand in the casing pro- 
tecting any lower perforations, and a 
sand-packed section behind the casing. 
Regular squeeze technique, using filler 
plastic, is then employed to seal off the 
exposed sand-packed section. 

After the plastic has been squeezed 
the well is shut-in for 24 hr. Then the 
tubing is pulled and the retainer and 
other squeezing equipment removed. A 
rotary bit is placed on the tubing string 
and the plastic drilled out of the casing 
to a point previously set for testing. In 
the case of segregation of the A section 
from the B section, this is usually half- 
way into the shale break. The well is 
then pressure tested to 1800 or 2000 psi. 
In all but a few isolated instances, the 
plastic squeeze jobs have been effective 
on the first application. Cement squeez- 
ing has not proved effective unless it is 
possible to have some cement left in the 
casing above the top of the perforations. 

For a more complete understanding 
of the exact treating procedure em- 
ployed in the Haynesville field, a more 
detailed description of three specific 
case histories follows. The location of 
these wells is shown in Fig. 1. For refer- 
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“I'm one of the engineers 

for a Western Well Service 

unit. I’ve treated hundreds of 
wells. The way Western goes about 
treating wells from an engineering 
standpoint, and the modern specially 
designed equipment Western uses 

for each job certainly has sold me on 


Western. If you'll take the trouble | WESTERN 
€ Poses 


to check, you, too, will find that , 


Western. does an outstanding job!” | G ‘ ie 


General Offices Wh AMEE EE RATT 
Midland, Texas 
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ence purposes, these wells are desig- 
nated as No. 1, No. 2, and No. 3. 

Well No. 1 is HOC 23-3. It was com- 
pleted in April, 1942, with perforations 
only in the Upper Pettit zone, the Lower 
Pettit not being present at this location. 
It /- acidized on completion with 5000 
gal. 
This well had been worked over pre- 
viously (1945), the purpose of the reme- 
dial work at that time being to seal off 
the B section so that gas could be in- 
jected into the A section. An Electric 
Pilot Permeability Survey indicated 
maximum loss of fluid into the lower 4 
ft of the B section. Sand was used to fill 
the well to the shale break between the 
A and B sections, and a plastic cap 
placed thereon, using the bailer method. 
Following this workover, gas was in- 
jected into the A section at an average 
rate of 642,000 cu ft per day. Gas in- 
jection was discontinued in January, 
1949, until May, 1951, when it was 
tested for 6 days. At this time gas in- 
jection averaged 1,400,000 cu ft per day. 

A workover was recommended on this 
well primarily to analyze the merits 
of sand-packing and plastic squeeze 
technique. The objectives were: (1) To 
seal off the A section, drill the plastic 
out of the casing down to the shale 
break and pressure test to see if the 
squeeze job was successful. (2) To re- 
perforate the A section and determine if 
original production potential could be 
restored from the sealed-off section, 
acidizing to be used if desirable. (3) To 
sand-pack and squeeze off the A section 
a second time, drill out the plastic from 
the pipe and uncover the B section, 
producing the well from the latter zone. 

The well was presented for this reme- 
dial work in May, 1951, with the tem- 
porary plug covering the B section, and 
perforations as shown in Fig. 2-A. The 
well was killed, using low surface ten- 
sion water. Tubing (2%-in.) was run 
and the retrievable retainer set 186 ft 
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from bottom; end of tail-pipe for sand- 
packing at 5201 ft. Twenty-four sacks 
of sand were lubricated into the well in 
four batches, the first batch being 7 
sacks; the second, 7 sacks; the third, 5 
sacks; and the fourth, 5 sacks. Thirty- 
six barrels of water were used to dis- 
place each batch (tubing capacity 30 
bbl). The surface pressure, when the 
last batch of 5 sacks had been displaced, 
reached 3000 psi and held, which was 
believed satisfactory for the squeeze job 
to follow. This pressure was then re- 
leased, the retainer unset and bottom 
was tagged with the tubing. The top of 
the sand was found to be at 5225 ft, as 
shown by Fig. 2-B. 

The sand in the casing from 5226 ft 
to 5237 ft was reverse circulated from 
the well. An injection test pumping 
water into the formation at 1.5 bbl per 
minute required 2000 psi surface pres- 
sure, indicating the A section to be sand- 
packed and ready for plastic appli- 
cation. 

One hundred and fifty gallons of plas- 
tic were next displaced through the tub- 
ing, which was then raised 246 ft, the 
retainer set, and the plastic squeezed 
away. After approximately 60 gal had 
been squeezed, the surface pressure was 
4900 psi, which was deemed sufficient. 
The well was then shut in for 24 hr for 
the plastic to set (Fig. 2-C) after which 
the plastic remaining in the casing was 
drilled out to 5237 ft and the well pres- 
sured to 2000 psi. The squeeze held with- 
out leakage. 

After this, the formation was jet-per- 
forated from 5225 ft to 5235 ft. (Fig. 
2-D). The well would not flow so it was 
placed on gas-lift and produced 25 bbl 
per day. A selective acidizing job was 
attempted but it was impossible to kill 
the well with water. The gas-lift was 
then hooked up so that gas could be 
blown around the bottom of the tubing, 
and the well was cleaned in this man- 
ner. The shut-in pressure rose to 1100 








psi so the acidizing job was postponed 
to try a gas injection test. The rate of 
injection was 430,000 cu: ft per day 
which was approximately 1/3 its capac- 
ity before workover and 14 its normal 
capacity. It is believed this was due to 
the well’s not being completely cleaned 
before the gas injection test began, as 
well as the fact that the formation was 
partially water-blocked. 

The well was then acidized with 1000 
gal of 15 per cent low surface tension 
acid and 4000 gal of 714 per cent low 
surface tension acid. Pressure following 
acidizing was 1900 psi. Two days after 
treatment the well was producing an 
estimated 48 bbl of fiuid, 97 per cent 
water. Gas injection was then begun and 
48 hr later the gas being injected at the 
rate of 762,000 cu ft per day at 1650 psi. 
When the pressure was increased to 
1800 psi the injection rate was 1,200,000 
cu ft per day. This was considered as 
satisfactory evidence that a_ section 
could be completely sealed off by plas- 
tic, and later reopened for production or 
injection. 

It was now desired to seal off the A 
section. Using a total of 44 sacks of sand 
the A perforations were sand-packed in 
the same manner as previously and 150 
gal of filler plastic were spotted in the 
casing over the perforated zone. Ap- 
proximately 115 gal were squeezed into 
the formation before a maximum pres- 
sure of 5100 psi was reached. 

After the plastic was set, the plastic 
remaining in the casing was drilled out 
to 5236 ft. The squeeze job on the A 
section was then pressured to 2200 ps! 
and held without leakage. The plastic 
and sand protecting the B section were 
next drilled and washed out to 5257 ft, 
leaving the well at the end of the reme- 
dial work as shown in Fig. 2-E. The well 
cleaned itself when allowed to flow bul 
was shut-in as soon as it was clean on 
account of a high oil/gas ratio. 

Well No. 2 is HOC 10-9. This well was 
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completed May, 1942, and had been 
acidized with 5000 gal. This well had 
been previously sand-packed by HOC, 
the top of the sand being 5285.5 ft. The 
24-in. tubing was bottomed at 5247 ft 
and the retainer set at 5062 ft (185 ft up 
hole). The sand packing of the A sec- 
tion was accomplished in the same man- 
ner as described in Well No. 1. A total 
of 42 sacks of sand was lubricated into 
the well and pumped away until a sur- 
face pressure of 3500 psi was reached 
and maintained. Then the excess sand 
was reverse circulated from the hole, the 
top of the sand at the beginning of the 
plastic squeeze being 5285.5 ft, as 
shown in Fig. 3-A. This sand-packing of 
the A section was such that it required 
2300 psi to pump water into the forma- 
tion. Using 100 gal of filler plastic, 60 
gal were forced into the formation with 
a final pressure of 3100 psi. It would 
appear that additional plastic should 
have been used, since the final squeeze 
pressure attained was not as high as is 
usual. This was further borne out by the 
fact that only 5 ft of plastic remained in 
the casing. (Fig. 3-B). This was drilled 
out to 5285 ft and the well was pressure 
tested to 2200 psi. This pressure 
dropped to 1500 psi in 15 min indicating 
there was a slight loss to the formation, 
but it was not considered sufficient to 
require squeezing again. This gave ad- 
ditional evidence that more plastic 
- have been used for the squeeze 
job. 

The remainder of the plastic was then 
drilled out and the sand washed out to 
317 ft. Ten feet of plastic were placed 
on top of the sand using the bailer 
method, the top of the plastic at this 
stage being 5307 ft, as shown in Fig. 
3-C. The remedial work thus far was for 
the purpose of selectively producing 
from the B section. Upon testing it pro- 
duced 320 bbl of fluid per day, most of 
which was water. 

The B_ section was then cement 


squeezed, the top of the cement follow- 
ing this operation being left at 5284 ft. 
It should be noted here that cement 
squeeze technique is successful in cases 
where cement is left in the pipe above 
the squeeze perforations, but it is not 
usually successful when drilled out. The 
condition of the well at this stage is 
shown by Fig. 3-D. The A section was 
then jet-perforated and acidized. (Fig. 
3-E). This well is currently producing 
80 bbl of oil per day on gas-lift. 

Fig. 4-A shows well No. 3 (HOC15-3) 
as it was presented for sand-packing 
and plastic remedial work. The first ob- 
jective was to sand pack all perforated 
zones. Open ended 214-in. tubing was 
run to 5211 ft, the retainer (on tubing 
at 4865 ft, with the 4-plug landing 
tool above) set, and the annulus filled 
with water. 

The sand packing was accomplished 
by lubricating 35 sacks of sand into the 
tubing. The sand was injected in four 
batches, each batch being displaced 
with 40 bbl of low surface tension water. 
The first batch consisted of 16 sacks of 
sand; the second of 7 sacks; the third 
of 6 sacks; and the fourth of 6 sacks. 
During the last batch, the surface pres- 
sure rose to 3400 psi after 33.5 bbl of 
water had been displaced into the tub- 
ing. The pressure was then bled off, 
the tool released and the top of the sand 
found to be at 5226 ft (Fig. 4-B). Cal- 
culations indicated that approximately 
120 gal of sand had been packed into all 
the perforated zones, leaving 85 gal of 
sand in the casing. 

The next step was to reverse circulate 


the excess sand from the well, leaving | 


the top of the sand at 5255 ft, the shale 
break between the A and B sections 
(See Fig. 4-C). With the well in this 
condition it required 1500 psi to pump 
low surface tension water into the 
formation at an injection rate of 1.5 bbl 
per minute. 

One hundred and twenty gallons of 
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filler plastic . were then displaced 
through the tubing. The tubing was 
raised 195 ft and displacement of plas- 
tic into the formation begun as shown in 
Fig. 4-D. After approximately 30 gal of 
plastic had been injected into the forma- 
tion, the surface pressure reached 4900 
psi and held. This entire operation, 
from first setting the retainer and filling 
the annulus with water to the final 
squeeze on the plastic, consumed 7 hi 
15 min. 

The well was then shut in for 24 hr, 
after which the tubing was pulled, re- 
tainer was drilled out of casing down 
to 5252 ft. The squeeze job on the A sec- 
tion was pressure tested to 1800 psi and 
held fast without leakage. Thereafter, 
the remaining plastic was drilled out, 
and the sand washed out to approxi- 
mately half way between the B section 
and the Lower Pettit. Twenty gallons of 
filler plastic were then dumped on top 
of the sand and the well was rigged for 
gas-lift production from the B section 
as shown in Fig. 4-E. It is currently pro- 


* ducing 70 bbl of oil per day. It should 


be noted that reperforation of the B sec- 
tion and reacidization was not necessary 
in this well for this section had been 
protected throughout against plastic 
entry by the sand-packing technique. 
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Salt Water Disposal in East Texas 


Accomplishments 


EXCLUSIVE 


Tur return of salt water to the Wood- 
bine sand in the East Texas field dates 
back to the experimental project of 
1936, followed by a full scale operation 
that began in June 1938.1 The field-wide 
plan for salt water disposal was begun 
in 1942, when 250 large and small op- 
erators in the field joined together to 
form the East Texas Salt Water Dis- 
posal Company to operate in the nature 

“Subsurface Disposal of Salt Water in the 


East Texas Field,” by W. S. Morris, The Petro- 
lewm Engineer, July 1948. 


A Buda engine used to drive 
the injection pump at the Payne No. 2 
salt water injection well. 


of the Past and Probabilities of the Future 


W. S. MORRIS 





THE PETROLEUM ENGINEER, October, 1952 B-63 





Drilling and Producing Progi 





rogress 





























































































































































































































































































































































































































































































































































































































T 4-4 Pit44-4-+4-4-444-4 tt ~ — = 
< ee Set soos oan = 
g . Sas wees : opp 
“~ ame a caanoe we rn a t 
% ++ = : == tt 
§ Sseses otepesscsssssassas 4 
+ esas: cose =: 
mr tt =: 
ae = 
socsssessss: esse Sassess sees EERE == 
eee ert —csccsoe oe eee eet 
i Ssaeseeees oS so 
Poort =o Sooo oe Petter +4 = 
Sessesssses os? BSeses secs: eS go = 
& Pee eet ttt Peete e st tt Hf 
2 Ok nO Foe a a a a Sa t <a a ot a ome ee ee ee t 
att ttr+t T+-CECECo LOWER SECTION INDICATES MIDDLE SECTION INDICATES [+ 
- i am it | os or or cr TION j NET WATER PRODUCTION i 
=a 6 tote + ++ + + UME) ++ +4 | 
=] aeeer ttt ttt et a. ‘os ot 
. + +4 4—t—+--+ 4 ttp44 +-t—+ oe 
+ a“ > r+ 
7 aH FEEEETL | | pert see 
HH aA id Sete + 
5 PEPE Stee a: FELL LLE EY +: 
set aa ae 2 ee B28 os & 2 2 
+ 4+-}- oo fe nih be 
on aneoe 2 D 
Caehtawneg ss x Sas 
2RSTAeSR aa ag ASTUTE Dass AST Ae Nagas g aa et R aaa s dag atdaaassaagiathaiadigaagiaiiaidstiigigiiaidagiaaistisidssiaiiithivdai 
193! 1932 1933 1934 1935 1936 1937 1938 1939 | i940] 


















































































































































































































































































































































This graph of the performance record of East Texas field reveals at a glance the amounts of oil and water 


of a public utility in taking salt water 
produced from the various leases in the 
East Texas field and returning it to the 
Woodbine reservoir below the oil pro- 
ducing section of the sand. 

In 1942 when the Salt Water Com- 
pany was organized, the salt water pro- 
duction from the East Texas field was in 


excess of 400,000 bbl a day. The oil 
companies in the field were operating 
under a district court injunction that 
restrained them from releasing any salt 
water into surface streams serving the 
area. The towns of Beaumont and Port 
Arthur had complained of the pollution 
by salt water of the Angelina and 
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Neches Rivers watersheds, to the extent 
that the State Board of Water Engineers, 
the Health Department, the Fish, Game 
and Oyster Commission, and others, 
found it necessary to seek injunctive re- 
lief against further pollution by salt 
water. 


Disposal Problem Forces Action 


The Salt Water Company, organized 
in 1942, was born of necessity for there 
was no other way to cope satisfactorily 
with the fieldwide salt water disposal 
problem other than through a coopera- 
tive effort. At the time the Salt Water 
Company was organized, two purposes 
were advocated: First, the elimination 
of the pollution and contamination of 
the surface streams by salt water; and 
second, the hope that the return of the 
salt water to the Woodbine reservoir 
would maintain the reservoir pressure 
above the point at which gas came oul 
of solution of the oil. The primary pur- 
pose of the company at the time of its 
organization was to properly dispose of 
the salt water produced as a necessary 


A Waukesha engine driving an injection 
pump at the Payne No. 1 salt water 
injection well located west of Kilgore. 
The plant operator (Roe Williams) 

is checking the operating condition 
of the engine. 
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PERFORMANCE RECORD] 
EAST TEXAS FIELD —-- 


1945 1946 1947 1948 1950 


produced, the volume of water injected and the reservoir pressure, which has been maintained by the water injection. 





tion volume had reached 300,000 bbl a a day in a particular area, would require 
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Texas Salt Water 
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pany, Kilgore, 

Texas. A grad- 
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culture and En- 
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day and in October 1947, over 400,000 
bbl a day was being injected. The rapid 
increase in salt water disposal facilities 
made it possible to return an ever in- 
creasing percentage of the salt water 
that was actually produced. 

It was realized that salt water disposal 
facilities were expensive—costing in the 
neighborhood of $10 to provide lines, 
plants, and wells to inject one barrel of 
water (to provide salt water disposal 
facilities to handle 10,000 bbl of water 


the expenditure of approximately 
$100,000.) 

Means of controlling the volume of 
salt water produced were studied with 
the result that after a full hearing before 
the Railroad Commission of Texas, an 
order was promulgated to permit the 
shutting down of wells producing in ex- 
cess of 100 bbl of water a day. The oil 
allowable (determined from a decline 
curve) would be transferred to other 
wells in the field that did not produce 


years as a junior 

engineer for the 

Empire Gas and 
Fuel Company, and three years a petro- 
leum engineer for Bureau of Mines. 
From 1929 to 1936 he was petroleum 
engineer for Indian Territory Iluminat- 
ing Oil Company, and in 1936 he was 
admitted to the Oklahoma Bar, He 
helped organize the East Texas Salt 
Water Disposal Company and has served 
Gs its vice president and general man- 
ager since 1942. 





Salt water produced and injected — East Texas Field. 





Salt water produced Salt water injected 

Daily : Daily Per cent Producing down 

Total average Total average injected days . days 

bbl bbl bbl bbl % 

129,080,465 353,645 29,399,277 22.78 237 128 
145,503,540 398,640 73,642,841 50.61 258 107 
170,423,237 465,637 124,136,102 72.84 276 90 
176,152,000 482,608 137,179,479 77.99 276 89 
174,661,000 479,624 56,009,065 89.12 258 107 


198,729,000 544,463 180,437,673 90.80 255 110 
207,467,000 566,850 190,810,209 91.97 249 117 
199,446,000 546,427 184,616,830 92.56 206 159 
183,111,000 501,673 170,263,050 92.98 218 147 
153,459,000 420,436 149 762 005 97.59 226 139 
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375,834 
427,422 


494,350 
521,339 
505,800 
466,474 
410,307 











ejunct with the oil from the Woodbine 
sand. 

Salt water disposal facilities were 
rushed to completion and by March of 
1943, an average of 50,000 bbl a day was 
being injected by the Salt Water Com- 
pany. This figure rose to 100,000 bbl a 
day injection by June of the same year 
and reached 200,000 bbl a day by Janu- 
ary of 1944. In May of 1946 the injec- 
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410,000 
414,451 


12,649,241 
11,808,741 407,198 
12,543,989 404,645 
12,367,216 412,241 
12,719,007 410,291 
12,001,884 400, 

12,470,708 


"86,560,786 


408,040 98.09 19 
98.36 18 
97.04 19 
98.15 19 
97.92 19 
98.78 

98.12 19 


98.05 


January. . 

February. . 
March.... 
April. have 


Ro he to te 


402,281 
406,389 


12,710,000 
88,278,000 
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Drilling and Producing Progress 


BUILDS FINE 

SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 


Submersible ; Seria 

drilling barges An electrically driven centrifugal pump delivering water from 

the settling basin to the filters at the Payne treating plant west of Kilgore. 
Note the salt water pipe line is non-metallic. 





Comparison of well status reports — salt water produced. 





Jan. 1, July 1, Jan. 1, July 1, Jan. 1, 
1951 195 


| ———— Number of wells 1950 1950 95 1 1952 
{ ] Boiler and Flowing wells making water. . . 452 450 485 488 470 
Cr) compressor barges Pumping wells making water... 4802 4621 4389 4403 


——— rrr Pumping wells not making water 4673 4739 4751 4701 
wid 0: Total pumping wells in field. . . 9475 ¢ ¢ 9140 9104 

Gas lift wells making water. 5 ‘ 21 18 
Gas lift wells not making water. . 303 314 301 
Total gas lift wells in field. . ia 308 : 335 319 


Wells Producing Salt Water ‘ 
Water, oil, and ’ Marginal wells... ... : 1479 1004 1058 
- supply barges Proratable wells 5 3780 3818 R 3894 3833 








Total wells making water. . 5259 5088 49 4898 4891 
Daily Salt Water Production 
' } Marginal wells ‘ 391,201 324,191 228,491 234,078 
Submersible well- Proratable wells. . . . betes 251,482 275,096 291,904 280,464 258,994 
servicing barges yee meant anarnions —— 
All water wells........ ; .... 642,683 599,287 543,271 508,955 493,072 
Drydock for fast Average Daily Salt Water 
haul-out and repair Marginal well... 264 255.27 240.54 221. 25 
of marine drilling Proratable well...... . 66. 53 72.05 73.99 j 67.57 
equipment All salt water wells... ... ; _ ae 117.78 108. 87 : 100.81 


Other Data 


Water wells shut down with allowables 
|. 
Key wells with allowable transferred 











* Railroad Commission data. 











Levingston is not only located con- 

veniently with respect to marine drilling senior ; e- 

operations on the Gulf Coast, but here Month No. wells Daily oil Daily water Total allowabl 

you will find marine engineers and Year shut down allowable production to be transferred 

constructors who understand the lan- lely 1087 Order 8 bb ae oe : = = 

guage of oil operators. Bring your uly 19 a. Irder No. 6-10,956 issued by Railroad Commission 

meri trol inmant bl | Total 1947 911.43 33,841.58 301,388 
SRS PONSEUM CQUIpMeN presents Total 1948 : 3,304.53 129,183.62 1,123.667 

to Levingston first for a quick eco- Total 1949 2,944.47 96,406.90 1,071,192 

aemies! solution. Total 1950 3,577.53 128,219.42 1,294.676 


Water wells shut down and allowables transferred to other leases. 








Total 1951 3,927.37 135,192.13 1,423,805 


January 127.94 2,927.49 46,365 
February 3 412.26 12,255.09 165,845 
March 216.79 5,125.26 84,840 
April 155.43 6,101.03 56,797 
May > 2: 232.89 6,819.54 86,735 
June 3 $23.33 10,005.63 122,448 
July 23 220.79 8,142.89 80,694 


SH IPBUI LDING C 0. Total 1952 1,689.43 51,376.93 643,724 


Grand total 1698 16,354.76 574,220.58 5,858,452 
Oran 2 @, Texas Average Well 9.63 338.17 3,450 
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any water. This order was issued by the 
Railroad Commission in July 1947, and 
during the rest of the year (1947) a 
total of 100 wells were shut down and 
their allowable transferred; these 100 
wells produced 33,842 bbl of water a 
day at the time they were shut down. 


The advantages of shutting water wells” 


down became better known in 1948 when 
atotal of 371 water wells that produced 
a total of 129,184 bbl of water a day, 
were shut down. Notwithstanding the 
elimination of these 471 large water 
wells, the volume of water produced con- 
tinued to increase until a maximum of 
670,575 bbl a day was reported on a 
“producing day” basis on January 
1, 1949. 

The idea of shutting in large water 
wells continued to spread with the re- 
sult that in 1950, 371 additional wells 
were shut down that had produced 128,- 
219 bbl of water a day. Similarly in 
1951, 408 more water wells were shut 
down, which had produced 135,192 bbl 
of water a day. This very substantial re- 
duction in salt water production during 
1950 and 1951 substantially exceeded 
the rate at which new water wells be- 
came large water prodtcers and more 
than counteracted the normal tendency 
for salt water production to increase 
with progressive depletion of the field. 


Water Wells Shut In 


Data indicate that had this rather sud- 
den change in operating practices of salt 
water producing wells not occurred, the 
maximum salt water production from 
the field would have been expected 
about 1960. Thereafter abandonment of 
wells accompanying further depletion 
of the field should have been expected to 
cause a gradual reduction in salt water 
production. In view of the large number 
of salt water wells now shut down and 
the indications that additional large 
water wells will be shut down during the 
coming months, (161 large water wells 
that produced 51,377 bbl of water were 
shut in during the first 7 months in 
1952.), it now appears that the maxi- 
mum salt water production from the 
East Texas field was passed about the 
first of the year 1949, and that future 
salt water production will remain sub- 
= aged below the 1948 maximum 
evel. 

Almost from the beginning of the op- 
erations of the East Texas Salt Water 
Disposal Company in 1942, the reservoir 
pressure was stabilized. The accompany- 
ing illustration (Fig. 4) shows how the 
ottom hole pressure has remained prac- 
tically constant from October 1942 to 
the present time. In fact when the Salt 

ater Company started operations on 
October 1, 1942, the average bottom hole 
pressure was 1020.70 psi. On July 1, 
1952—nine years and nine months later, 
the average bottom hole pressure was 
1021.72 psi, an increase of 1.02 psi. Dur- 
ing this interval, the East Texas field 
produced 1.117 billion barrels of oil and 
1.718 billion barrels of salt water; a 
total of 1.449 billion barrels of salt 
water were returned to the reservoir of 
which the Salt Water Company injected 
1.061 bilHon barrels. 


If the oil operators continue to shut 
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fom meraciee cane OFF 


»- TORK 


Wee ca, COMPOUND cents a gout 


* Toot somrs + micn Pmessune aoe 





“ELC CourpmenT meg CORP 


Now you can get 
WECO’s high quality in 
a compound having a 
50% Metallic Lead 
Base. Field testing has 
proved LO-TORK gives 
maximum thread pro- 






tection under all condi- 
tions. Its consistency is not affected by extremes of hot or cold 


weather. It requires no thinner . . . will not harden. 


LO-TORK provides the perfect protective film needed for threads 
in drill collars, tool joints and all high pressure assemblies. The 
finely screened metallic lead is held in solution with a neutral oil 
and a tacky additive. It has a low coefficient of friction and 
highest fluidity consistent with the body required. 


Try LO-TORK on your next string of drill collars and tool joints, 


SOLD EXCLUSIVELY 
THROUGH SUPPLY STORES 


WELL EQUIPMENT MFG. CORP. 


HOUSTON 1, TEXAS 


CHIKSAN COMPANY 


Brea, Calif 
CHIKSAN EXPORT COMPANY, Brea, Calif 


Chicago 28, Ill Newark 2, N. J 


Newark 2, N. J 





To obtain more information on products advertised see page E-61 
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in their large water wells, as has been 
done over the past several years, it is be- 
lieved that the Salt Water Company 
will be able to extend its lines to new 
water producing leases and continue to 
handle practically all the salt water pro- 
duced in the field. It is estimated in ex- 
cess of 98 per cent of all water produced 
in the field is now returned to the reser- 
voir. 

The fresh water streams running 
through the East Texas oil field and the 
drainage area of the field, are practic- 
ally free from contamination of salt 
water. It is believed that the salt water 
problem in the area has been satisfac- 
torily solved. The solution of this diffi- 
cult problem was possible only through 
the cooperation of the large and small 
oil producers working in full coopera- 
tion with the Railroad Commission of 
Texas. Therefore, in addition to the 
maintenance of the reservoir pressure, 
an answer has been worked out to the 
pollution problem. 

In addition to these benefits, it has 
been estimated by reliable authorities 
that as a direct result of the salt water 





A 7% by 10 Gardner Denver injection pump at the Payne No. 2 
salt water injection well west of Kilgore. This pump is capable of delivering 
15,000 bbl of water a day to the injection well. 





Fluid withdrawals and reservoir pressure — East Texas Field. 














Daily average production—barrels 
Year Oil Oil and gas Salt 
month (tank) (reservoir) water 
1943 352,243 455,877 398,640 
1944 368,219 466,100 465,637 
1945.. 358,964 454,385 482,608 
1946. . 330,340 418,152 479,624 
1947 320,403 405,573 544,463 
1948 305,683 386,941 566,850 
1949. . 256,239 324,353 546,427 
ae 268,052 339,306 501,673 
1951 272,812 345,332 420,436 
1952 
January. . 266,993 337,966 416,000 
February 269,804 341,524 414,000 
March. . 265,939 336,632 417,000 
April 273,264 345,904 420,000 
May 262,524 332,300 419,000 
June 272,459 344,885 405,000 
July 264,193 334,422 410,000 
Total..... 57,045,163 7 88,278,000 
Average 267,818 339,010 414,451 


— Water Net fluid 

Total injected withdrawal 

fluid B/D B/D 
844,517 201,761 642,756 
931,737 339,169 592,568 
936,993 375,834 561,159 
897,776 427,422 470,354 
950,036 494,350 455,686 
953,791 521,339 432,452 
870,780 505,800 364,980 
840,979 466,474 374,505 
765,768 410,307 355,461 
753,966 408,040 345,926 
755,524 407,198 348,326 
753,632 404,645 348,987 
765,904 412,241 353,663 
751,309 410,291 341,018 
749,885 400,06: 349,822 
744,422 402,281 342,141 
abedaa 86,560,786 ae 
753,461 406,389 347,072 


Reservoir 


34 


.72(7-1-52) 





































disposal program more than 600,000,000 
bbl of additional oil will be recovered 
from the field.” 


Maintains Pressure 


In addition to the benefits of increased 
recovery of oil and the elimination of 
salt water pollution from the area, the 
return of salt water to the reservoir has 
maintained the bottom hole pressure to 
the extent that the use of mechanical 
lifting of the oil has been considerably 
reduced. On January 1, 1942, the Rail- 
road Commission reported 7132 pump- 
ing wells in the field. On January 1. 
1949, this number had increased to 9197 
wells, but by January 1, 1952, the num- 
ber of pumping wells was reduced to 
9104 wells. The number of wells making 
salt water has decreased from 5659 wells 
on January 1, 1942 to 4891 wells on 
January 1, 1952. The maintenance of 
bottom hole pressure has made it pos- 
sible for many wells to continue to flow 
which otherwise would have required 
pumping equipment had the pressure 
sharply declined. 

The program for returning salt water 
to the East Texas reservoir has made it 
possible to produce large quantities ot 
crude petroleum from the field without 
serious damage to the reservoir and its 
future recovery possibilities. 

2(R. E. Hardwicke, “Conservation of Oil and 
Gas, a Legal History—1948” pp. 474-478 Amer- 
ican Bar Association, Section of Mineral Law, 
1949.) See also: North Bigbee, “Miracle in Oil” 
Dun’s Review, December 1949, condensed in 
Reader’s Digest, January 1950, under the cap- 


tion, “Why We Aren’t Running Short of Oil.” 
x *« * 


Filter manifolds at the Bailey salt water 
treating plant west of Kilgore. 

The filters are connected so that each 
unit can be backwashed without 
disturbing the flow through 

the other units. Capacity of the 
National Tank Company filters is 
5000 bbl of water per day. 


































LEADERSHIP 
ON-THE-JOB / 


There’s one basic reason, above all others, why the experi- 
enced producer chooses AJAX: to get his wells pumped at 
the lowest overall cost for power. 


That reason takes in everything AJAX has to give. That's 
why AJAX Engines lead wherever long-term cost require- 
ments are most demanding. Ask your Supply Man. 


AJAX IRON WORKS 


Builders of Gas Engines ¢ Steam Drilling Engines ¢ Industrial Steam Engines 


CORRY, PENNSYLVANIA 


O1l Field Distributors: THE NATIONAL SUPPLY CO., PITTSBURGH, PA 
R.B. MOORE SUPPLY CO., BOLIVAR, N.Y. «+ BETHLEHEM STEEL CO., TULSA, OKLA 
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Improved Rock Bit 


Lowers Drilling Cost 


Extensive research has gone into develop- 
ing the right tool for the right job — Hard 
abrasive formations can now be penetrated 


LYLE L. PAYNE 


ls recent years the search for deeper 
producing zones has introduced the 
serious problem of penetrating ex- 
tremely hard and 
abrasive formations. 
Typical examples 
are the Devonian 
chert of West Texas 
or the bromides of 
Oklahoma. These 
formations cannot 
be economically 
drilled without ap- 
plying adequate 
load on the bit to 
establish a destruc- 
tive chipping-crush- 
ing action as the 
cutting surfaces rotate on bottom. 

The problem of fortifying the cutting 
and gage surfaces of rolling cutter rock- 
bits to better withstand abrasive wear 
encountered in many formations has 
been recognized from the year 1909. 
From this date until 1929, rockbit manu- 
facturers depended entirely upon a car- 
burized cutter to resist abrasive wear 
encountered in rotary drilling. Although 
periodic improvements in design mate- 
rially increased the footage per bit and 


Lyle L. Payne 
Chief Engineer 
Hughes Tool 
Company, 
Houston, Texas 
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penetration rate, the abrasion problem 
was still unsolved. 

During the year 1929 granulated cast 
tungsten carbide was first applied to the 
flanks of cutter teeth and the gage cut- 
ting surface. This material is extremely 
hard and highly resistant to abrasive 
action. Rockbits having an overlay of 
cast tungsten carbide applied to the cut- 
ting surfaces recorded marked improve- 
ment in performance, particularly in 
drilling abrasive formations of medium 
to low strength. The advent of tungsten 
carbide, in combination with improved 
metallurgy, alloy steels, and design, has 
been a major factor in the widespread 
use of rotary drilling. 

The cast tungsten carbide application 
on the tooth flank of hard formation 
rockbits* is not effective in drilling ex- 
tremely hard, abrasive materials which 
require heavy weight applied on the bit. 
Although this form of carbide is ex- 
tremely hard and resistant to abrasion, 
it is also very brittle. This latter physi- 
cal property limits its effectiveness as a 
protective overlay on hard formation 
rockbit cutter teeth when drilling forma- 
tions under consideration. 

In the past few years sintered carbide 
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manufacturers developed remarka}ly 
tough grades for sustaining high-im) act 
stress and still retaining high resista:ce 
to abrasion. This program, spurred by 
the desire of reducing the high coz: of 
drilling chert, chert-bearing lime or 
dolomite, and hard, quartzitic for)a- 
tions, has led to the development «{ a 
special type rockbit.+ Figs. 1 and 2 are 
a side and bottom view of the 8°. -in, 
type, and show the three conical cui!ers 
studded with hemispherical-ended cy]. 
inders of sintered carbide. The apy! ica- 
tion of carbide cutting elements as repre. 
sented by this bit has been field proved 
over the past two years. 

The bit has given remarkable per. 
formance in the hard, abrasive cherty 
sections of West Texas and New Mexico, 


and the hard quartzitic formations of 
Oklahoma and the Rocky Mountain 
areas. It is not unusual for one bit to 


drill 3 to 10 times the footage nor- 
mally obtained with regular hard forma- 
tion rockbits in these hard, abrasive 
formations. The drilling rate will equal 
that of regular bits, and in some cases 
has exceeded the rate of regular bits by 
50 per cent to 100 per cent. 

The bit may be called a “spot” bit, 
but its application has been very re- 
warding in those localities where the 
“spots” are fairly well established. Ex- 
perience has shown that not all forma- 
tions classified as “hard abrasive,” in 
which regular bits give relatively short 
runs, are economically drilled by this 
new type bit. Certain sandstones, which 
have relatively weak binders, and some 
hard, abrasive shales have not responded 
to the crushing action of the cutting 
structure. Apparently these formations, 
in place, must be somewhat plastic and 
are not friable. Field tests are necessary 
in determining the suitable formations 
for the bit. 

Tables 1, 2, and 3 were compiled from 
bit performance records and show the 
average performance of the new type 
compared to the regular. Referring to 
Table 1, the average of 128 new type 
bits run and 89 regular bits run in the 
same formation shows the former has a 
footage ratio of 4.1 and a penetration 
ratio of 1.1. 

Table 2 lists a limited number of 
runs. The footage ratio, however, of the 
new type is 3.6, and the speed ratio 
is 1.1. Table 3 lists comparative runs 
made in Oklahoma, and the average 
footage ratio of the new type is 2.9. The 
speed ratio is 1.4, 

Table 4 lists part of the bit perform- 
ance record of a well drilled in Upton 
County of West Texas. The formation 
was Devonian lime and chert. The two 
new type runs, compared to the regular, 
established a remarkable average foot- 
age ratio of 15 and a penetration ratio 
of 3.2. 

The condition of the three bits listed 
in Table 4 is shown in Fig. 3. The cut- 
ting teeth and gage surface of the regu- 
lar had served their useful life. The bit 
is well worn. The new type bits show 
moderate carbide breakage, but no ap- 
preciable wear off those compacts which 
are not chipped or broken, and they 
*Such as the W7R. 
+Hugheset type R1. 
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Kondary recovery, made possible by waterflooding, gas- 
pjection Of aif-injection systems, is now accounting for huge 
hields on many oil-producing properties. Bethlehem ‘can help 
help tremendously—if you are considering the installation 
f such a system. This technical assistance is double-barreled: 
!) we are unusually well equipped to work with your engi- 
yeets, and (2) we can supply every item of equipment, including 
pipe lines, water filters, treaters, chlorinators, pumps, com- 
messors, valves, storage tanks, injection equipment, Bethlehem 
pumping units, prime movers, and down-hole equipment. 

The same is true of lease-electrification systems. For over a 
decade Bethlehem Supply engineers have a and installed 
omplete electrification plants ranging in size from small, simple 
youts to very complex networks serving scores of wells. In 
determining plans and equipment, Bethlehem personnel will 
tam up nicely with your own engineering staff; in every small 
detail, the turnkey job will be tailored to meet your needs. 

And of course, all items of equipment are available through 
Bethlehem. Such items as: 


ENERATING OUTFIT. A complete range of units from the portable set to 
high-capacity plants with diesel, LPG, gas-powered or other types of engines. 


MSIRBUTION SYSTEM. Facilities for your specific problem. The right lay- 
out to carry power for pumping, plant operations, camp lighting, etc. 


PPING UNITS. The proper Bethlehem size and type for each 
individual well, with time-clock operation usually recommended. 


DOWN-HOLE EQUIPMENT. Sucker rods of the proper 
pecifications; the most efficient bottom-hole pump. 


Bethlehem can do a good job for you—a job designed to 
meet both present and future conditions. Remember . . . we're 
old hands at the business, and we can work in complete harmony 
wth your field men and headquarters technical staff. 


ETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla. 
West Coast Headquarters: Los Angeles, Calif. 
Export Distributor: Bethlehem Steel Export Corporation 
25 Broadway, New York, N. Y. 


Canadian Representative: Rocky Mountain Supply Co., Ltd., Calgary, Alberta 
- 
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TABLE 1. West Texas and New Mexico. 









































































Bit No. Bits Total Total A A e Ratio of Ratio of 
type run footage hours ft per bit ft per hr footage speed 
R-1 9 442 162.75 49.11 2.72 5.0 1.6 
W7R 9 88 52.00 9.78 1.69 
1 2 104 56.75 52.00 1.83 5.5 1.5 
W7R 2 19 16.00 9.50 1.19 
R-1 14 809 309. 83 57.79 2.61 4.0 1.1 
W7R 12 174 70.50 14.50 2.47 
R-1 2 105 38.75 52.50 2.71 6.6 1.9 
- W7R 1 5.50 8.00 1.45 
R-1 101 7695 2863 . 25 76.19 2.69 4.1 1.0 
W7R 1245 464.75 19.15 2.68 
R-1 128 9155 3431.33 71.52 2.67 4.1 1.1 
W7R 89 1534 608. 17.24 2.52 
TABLE 2. Rocky Mountain. 
Size Bit No. Bits Total Total Average Ave Ratio of Ratio of 
bit type run footage hours ft per bit ft per hr footage speed 
rink img 9: th R-1 4 162 43.50 40.50 3.72 3.6 1.1 
Ds Sudecsnates W7R 3 34 10.50 11.33 3.24 
TABLE 3. Oklahoma. 
Size Bit No. Bits Total Total Average Average Ratio of Ratio of 
bit type run footage hours ft per bit ft per hr footage speed 
Divcivebensdaey R-1 il 530 229.78 48.18 2.31 2.9 1.4 
Bivecocesestee W7R 11 183 106.76 16.64 1.71 
TABLE 4. 
Size bit, in. Type Depth Ft Hr Ft hr Net RPM 
i écedbacenienecce W7R 11,789 8 614 1.23 35,000 40 
re R-1 12,922 133 31 4.29 40,000 35 
rrr rrr rr re 13,030 108 30 3.60 


35, 000 35 
































FIG. 3. Shows condition of bits in Table 4. 
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were pulled on the basis of relatively 
long rotating hours. 


Operating Conditions 


It has been found that the best oper. 
ating practice in drilling chert or chert. 
bearing limestones is to carry weight 
on the bit of approximately 4000 psi of 
bit diameter, with a rotary speed of ap. 
proximately 35 rpm. Extremely h ‘avy 
weights in the range 5000-6000 psi of 
bit diameter are not necessarily econvmi- 
cal. Weight applied on the new type, in 
excess of that required to establish ef. 
fective chipping-crushing action on the 
formation, may materially reduce bear. 
ing life and also cause more breakave of 
the sintered compacts. A compromise 
applied load and relatively slow rotary 
speed will normally establish very 
smooth operation of the bit, which is 
highly beneficial to long bearing life, 
and consequently results in more [oot- 
age per bit. The sintered carbide wears 
at a very slow rate and will maintain 
the initial penetration rate over a long 
period. Apparently only enough weight 
on the bit sufficient to effectively crush 
the formation is an optimum practice. 

In certain instances the -bit has been 
used in drilling a cherty dolomite with 
an applied bit load in the range 500- 
1000 psi of bit diameter. The footage 
ratio and speed of penetration ratio, 
compared to the regular type, were very 
satisfactory. 

In some cases it may be necessary to 
ream an undersized hole before reaching 
bottom with the bit. Such reaming 
should be performed under careful con- 
trol to avoid imposition of large inward 
thrust forces, which may cause breakage 
of the gage-cutting, sintered compacts. 
It is recommended that reaming be per- 
formed at a controlled rate and not ex- 
ceed ten feet per hour. Furthermore, it 
is advisable to check periodically the 
applied torque by disengaging the rotary 
table drive clutch. Excessive “wind-up” 
of the drill stem indicates the bit is not 
reaming freely, and the drill stem should 
be raised to permit re-reaming at a 
slower rate. In reaming an appreciable 
footage of extremely hard, abrasive 
formation the bit may become under- 
sized and would, upon reaching bottom, 
drill undersized hole. Such cases may 
warrant a round trip to change bits in 
order to drill ahead with a full gage bit. 

The greater footage obtained in suit- 
able formations has paid handsome 
dividends by reducing round trips, 
thereby saving. rig time and wear on 
equipment. The curve shown in Fig. 4 
will give an appreciation of this result. 
Under the assumed conditions, the foot- 
age ratio required of the new type bit 
was calculated to equal a regular bit’s 
cost per foot of hole drilled at various 
depths. A brief study of this curve shows 
the new type will lower drilling cost in 
suitable formations even at moderate 
depths, but particularly in deep drilling. 

Continuing research and development 
is under way directed at further im- 
provement of the present new type de- 
sign, and to extend the basic principle © 
the bit into modified designs for drilling 
other abrasive formations of moderate 
strength. xt 





THE PETROLEUM ENGINEER, October, 1952 





















ild 


ive 
er- 


ay 

in 
pit. 
lit- 
me 
ps, 


ult. 
0t- 
bit 
it’s 
ous 
yws 


‘ate 
ing. 
ent 


de- 
e of 
jing 
rate 
rr * 















GROVE MITY-MITE 
REGULATORS 


Compact, lightweight pressure re- 
ducing regulators with capacity 
range equal to other regulators 
ten times their size. Entirely self- 
contained. Complete rangeability. 










GROVE MODEL PB-300 
REGULATORS 


Latest application of Grove’s exclu- 

sive Powreactor Dome principle in a 

regulator for high pressure field serv- 

ices. May be used as a pressure re- 

ducing or back pressure regulator 
without change of internal parts. Also 
usable as automatic overpressure or 
underpressure shut-off. 


ie 


GROVE CHEXFLO 
CHECK VALVES 


Full-flow valves, utilizing the Grove 
expansible tube principle. Line flow 
holds the tube off its seat—as flow 
diminishes, the tube contracts. When 
flow stops, the tube constricts shut, 
preventing reverse flow. 











GROVE REGULATORS AND VALVES provide 
accurate, dependable pressure and flow 
control for air, gas, oil, water and other 
fluids. The proved principles embodied 
in Grove products are the results of years 
of intensive research and extensive field 
experience. Today these products are 
widely used in every branch of industry. Let 
Grove help with your contro! problems. 
Technical information gladly supplied. 












GROVE POWREACTOR 
DOME REGULATORS 


For extreme accuracy in reducing 
initial pressures to the desired 
delivered pressure. Instant, auto- 
matic control. Universal control 
range without adjusting springs. 






































GROVE “O” RING 
SEAT-SEAL VALVES 


Easy, trouble-free control for 
meter manifolds, gauge lines, 
and other high pressure serv- 
ices. Bubble-tight shut-off 
with hand-pressure alone. No 
wire drawing or seat cutting. 


GROVE FLEXFLO 
VALVES AND 
REGULATORS 


Expansible tube type 
valves, pilot controlled for 
pressure reducing, back 
pressure or relief serv- 
ices. Compact, quiet. Posi- 
tive, bubble-tight shut-off. 
No metallic moving parts 
to corrode or stick. 











VALVES AND REGULATORS 


GROVE REGULATOR COMPANY 


65th and HOLLIS STS., EMERYVILLE, CALIFORNIA 
649 SOUTH OLIVE ST., LOS ANGELES 14, CALIFORNIA 
1901 CALUMET, HOUSTON 4, TEXAS 

415 LEXINGTON AVE., NEW YORK 17, N. Y. 


DISTRICT OFFICES: Dallas, Corpus Christi, Odessa, Texas 


Lafayette, Louisiana « Tulsa, Oklahoma 
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Standard of California's new diesel 
electric rig drilling its first hole. 
The 162-ft derrick is fully insulated 


Ax unconventional diesel-electric rig 
developed for faster, deeper drii'ing. 
shows promise of becoming on: of 
Standard Oil Company of Califor ::ia’s 
better contributions to the drilling and 
producing progress of recent yea: 

Power, portability, and flexibility of | 
control comparable to a steam rig are 
the objectives of the rig, three character. 
istics Standard of California feel; are 
essential to economical drilling of the 
deeper holes normally encountered in 
California field operations. 

The rig’s 2400 hp is considerably 
more than that of the average heavy 
drilling unit. Standard engineers ex- 
pect it to be used on infrequent deep 
tests from 15,000 to 20,000 ft, as well as 
everyday drilling from 8000 to 12.000 ft. 

One of the most unusual things about 
the rig is its “finger-tip” control panel. 
Seated at a console in one corner of the | 
drilling floor, the driller controls the 
entire operation by manipulating a bank 
of knobbed levers. 

No longer does the driller stand 
alongside the drawworks, hauling on 
long levers and stepping on foot pedals. 
Dials and winking lights give instant 
information and warnings on every pro- 
cedure. Amplidynes give exact and in- 
EXCL U S I VE stant response. 

The rig represents an expenditure of 
nearly $400,000, exclusive of drill pipe, 
derrick, substructure, and miscellaneous 
equipment. The power plant of two die- 

D ; . hy & L. & L 7 C T fb 4 C F i G sel engines, six generators, and four d-c 

motors were salvaged from World War 
Il Navy vessels. To duplicate the rig 
with new equipment would have added 
about 75 per cent to the cost. 

No outside source of electric current 





Standard of California has incorporated power, is senaived, The twa diesels, cack 120 
ote on ope . hp, drive the d-c generators to supply 
portability, and flexibility — keys to less lost time power for drawworks, rotary, mud 


pumps, and other uses. The generators 
are divided into sets of three, each con- 
sisting of one 1200 kw-525'v, for driving 
the drawworks and mud pumps; one 


Top of derrick at left and below two 12-cylinder 750 rpm locomotive 
type engines utilized for powering various direct current generators. Relatively low 
speed diesel engines permit use of inexpensive industrial type diesel fuel. 
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looking across derrick floor from driller’s console. The derrick 


floor is clear of everything except driller's console, rotary table, and catworks. 
The drawworks is located at ground level under derrick floor. 


300 kw-230 v, for driving the rotary 
table; and one 150 kw-125 v for power- 
ing auxiliary units and amplidynes. 

During normal drilling, either of the 
two sets may be functioning. For hoist- 
ing service, however, the driller paral- 
lels the two 1200-kw units to drive the 
1500-hp drawworks motor. 

This provides 29,000 lb of high gear 
fast line pull and, with eight lines 
strung, approximately 10,000 ft of 414- 
in. drill pipe can be started from bottom 
in high. Use of d-c motors enables fast 
and even acceleration. 

An unusual design characteristic of 
the rig is the setting of the drawworks 
at ground level under the derrick floor. 
This eliminates the necessity for a heavy 
substructure to support the unit. 

An indication of the capabilities of 
this new rig can best be obtained from 


the progress records of the wells drilled 
thus far. 

The first well, Vickers 2-18, near 
Inglewood, California, was drilled to 
9200 ft in 51 days. The best recorded 
drilling performance for comparable 
rigs in the area is 34 days to 8400 ft. 
Standard’s diesel-electric rig reached the 
latter depth after 35 days. Had the time 
required for setting casing been equal 
in these two wells, however, the drilling 
time for the diesel-electric rig would 
have bettered the time for the fastest 
recorded well by three to five days. 

No engineering evaluation was made 
of the drilling progress in the first well 
but the high drilling rates are unofh- 
cially ascribed to the speed and flexibil- 
ity of the rig and the high mud volumes 
obtainable with paralleled pumps. 

The drilling rate for the second well, 


Revolutionary ““HY-VO"' chain drive used 
in drawworks provides maximum load 
capacity per unit of width and 

greatly minimizes noise, vibration, 

and shock loads on chain links. 


Walker No. 25, in the Santa Fe Springs 
area, was also greater than the fastest 
recorded rate for other wells in the 
region. This record is approximately 
8000 ft in 28 days, exclusive of delays 
for testing and setting casing. The die- 
sel-electric rig’s time for the same in- 
terval (also exclusive of the same de- 
lays) is about 27 days. 

A third well, Emery 92, near: La 
Habra, is now being drilled but no data 
are available at present for evaluation of 
rig performance. 

Bit weight, being a function of drill! 
collar weight, has not been a factor in 
the evaluation of performance. The 
overall drilling speeds are affected by 
mud pump volumes and rotary and 
hoisting speeds. 

The 500-hp rig pumps are driven by 
765-hp amplidyne controlled d-c motors 
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PLASTEX PIPE 


CORROSION PROOF Plastex Pipe won't rust, 
or rot and is unaffected by acids, alkalies, salts 
or other corrosive matter. Guaranteed safe for 
transmission of drinking water. 


INCREASED FLOW up to 40% more than metal 
pipe due to rifle smooth plastic surface. Scale, 
paraffin or other sediment will not adhere to 
walls assuring maximum pipe efficiency. 


EASY-TO-INSTALL with less labor, equipment 
and tools. Light weight cuts freight, handling 
and assembly costs. Continuous coils eliminate 
joints —can be put in operation in minutes. 


SERVICE LIFE is far greater than ordinary pipe. 
Eliminates shut-downs, lowers maintenance costs. 


Ask your supplier or write direct for specifications. 


The PLASTEX Pipe and Extrusion Company 
402 Mt. Vernon Ave. Columbus 3, Ohio 


Light weight 
Flexible 
Guaranteed against 
Electrolytic 


Corrosion 








Sizes from \/o"' through 6“ 
and up to 400‘ long. 
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RAWWORKS MOTOR 
. 7” 800 H.P. SLUSH 


ROTARY MOTOR 


800 H.P. SLUSH \ 800 H.P. SLUSH 


PUMP MOTOR NO. 2 PUMP MOTOR NO. 3 
PUMP MOTOR NO. |! 


MAIN POWER SCHEMATIC 





that may be paralleled as required. The 
large hydraulic horsepower available 
with this arrangement and the use of jet 
bits are considered the primary reasons 
for the higher drilling rates. No detailed 
time study of performance has been 
made, however, as the wells drilled thus 
far fall below the maximum depth rating 
of the rig and considerable testing and 
adjustments have been necessary. 

Operational costs of the diesel-electric 
rig have been generally higher than 
those of comparable units, mainly be- 
cause of problems arising out of the use 
of war surplus equipment. Much of the 
surplus equipment had to be re-designed 
for drilling rig application and some 
“bugs” have to be corrected. 

Normal repetitive maintenance and 
servicing, however, has been accomp- 
lished with the same mechanic-electri- 
cian coverage employed on Standard of 
California’s other power rigs. So the 
company believes that ultimately oper- 
ating costs will be lower than those of 
conventional rigs. 

As noted above, one of the primary 
purposes behind the development of the 
rig was to obtain greater portability for 
a deep-drilling rig. As a consequence all 
mechanical and electrical units are skid 





Mr. Fairless’s Take- 
Home Pay 


In spite of advances in salary, Benja- 
min F, Fairless's “take-home” pay has 
been reduced. In 1940 the salary of 
U. S. Steel's chairman and president 
was $139,610. In 1951, it was $261,000. 
The increase was 88 per cent. However, 
after payment of income taxes, the in- 
crease was converted into a decrease. 
His 1940 salary, after taxes, was $75,- 
291, and his 1951 salary, after taxes, 
was $72,054.—U. S. Steel News. 
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mounted and completely self-contained 
so that tearing down and moving opera- 
tions will require a minimum of time. 

The 11 packages comprising the main 
rig components were designed, wherever 
practicable, to comply with state regu- 
lations governing highway travel. All 
units are easily handled by conven- 
tional cranes and oil field trucks. 

To date the moving has averaged 
about $15,000 a well — approximately 
the moving costs for ordinary rigs of 
the same size. Lower rig-up costs are 
expected on future moves as the two 
moves to date have required long trips 
between fields and only limited rig up 
experience has been acquired thus far. 


Personnel and equipment on the rig 
are protected by many safety devices, 
among which are alarm lights at the 
driller’s console, indicating excessive 
motor currents, and safety relays pre- 
venting engine over-speed. A forced air 
ventilating system to all generators and 
motors eliminates explosion hazards and 
keeps motors at safe operating tem- 
peratures. 

The drawworks brakes are entirely 
air operated and a spring loaded brake 
is provided for emergency use. The lat- 
ter brake is connected to the air supply 
so that if air pressure falls below 80 psi 
it engages automatically. 

As a final innovation, the 150-it mg 
can be covered with heavy brown canvas 
quilting, stuffed with strips of sound- 
deadening material, for operation near 
inkabited areas. High walls of the same 
material can be placed between engines 
and generators and the heavy motors are 
equipped with silent chain drives. _ 

With its new diesel-electric equip- 
ment, Standard of California hopes to 
undertake the exploration of deeper 
frontiers of possible oil-bearing strata 
more easily and economically than ever 
before. xt 





ely 
ke 
at- 
oly 
psi 


rig 
jas 
id- 


ire 


ip- 

to 
yer 
ita 
yer 


52 


OIL IN DRILLING FLUIDS 
DOESN’T BOTHER HYCALOGGERS... 














HYCALOG Wav 
COMPANY 
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... For Hycaloggers, with the experience of logging 
over 800 wells, have solved this problem. Their re- 
searchers in the Hycalog laboratories have produced 
the answer—a special technique which cleans cuttings 
thoroughly without affecting their composition, per- 
mitting full evaluation even when drilling fluids 


contain oil. 


May we show you how Hycalogging* gives you 
the whole story on formations, under any drilling 
conditions. 


*Hycalogging is continuous hydro-carbon logging of cuttings, mud 


samples, and recovered cores. 


WELL LOGGING 

ON LOCATION CORE ANALYSIS 
OFF LOCATION CORE ANALYSIS 
SIDE WALL CORE ANALYSIS 
DIAMOND CORING 

DIAMOND BIT SALES 


The Hycalog Company 
Midland, Corpus Christi, and Houston, Texas; Jackson, 
Mississippi; Mount Pleasant, Michigan; Lafayette, 
Louisiana; Mexico City, Mexico 

Main Office: First National Bank Building, Shreveport, 
Louisiana 


To obtain more information on products advertised see page E-61 B-79 
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FIG. 1. Slurry viscosity vs shut down time. Temperature at 100 F. 
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50-50 POZMIX-CEMENT 










New Material for Cementing Wells 


Greater penetration and less shattering of the cement 


when perforating are among advantages of new product 


CALVIN D. SAUNDERS and BOB DIGGS BROWN* 


F or the past 25 years or more, port- 
land-type cement has been the standard 
material employed for cementing casing 
in oil wells. The purpose of oil well ce- 
ment is to anchor the casing in place 
and to prevent the migration of fluids in 
the annular space between the casing 
and the formation. Neat portland ce- 
ment slurries containing only the cement 
and water have been employed most ex- 
tensively in oil well cementing opera- 
tions to date. 

Although portland-type cements have 
been by far the most successful material 
for cementing oil wells, they are not 
without some undesirable characteris- 
tics among which the following are most 
notable: 

1. A neat cement slurry, in many in- 
stances, has a higher density than 
is desirable. 

2. Neat cement is susceptible to the 

~ *Halliburton Oil Well Cementing Company. 
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h. 


corrosive action of sulfate waters 
and will disintegrate in time in 
the presence of some oil field for- 
mation brines. 

Set, neat cement having a high 
strength is usually quite brittle 
and tends to shatter when per- 
forated. Also, the depth of pene- 
tration of perforators is much less 
in high strength cement than in a 
low strength. 

Slurries made with only cement 
and water have rather fixed prop- 
erties that can not be altered to 
meet different requirements. Addi- 
tional agents are needed to give 
cement slurries more flexibility so 
that various conditions can be suc- 
cessfully met as the occasion de- 
mands. 


The above undesirable properties of 


EXCLUSIVE 





neat cement, as used in the petroleum 
industry, have been recognized and re- 
search work has produced additives 
such as bentonite, expanded _perlites, 
and others in an effort to approach an 
ideal cementitious material. 

Further research has indicated that 
pozzolanic materials have a place in oil 
and gas well cementing. 

A pozzolan is defined as a silicious 
material, which in itself possesses no 
cementitious quality, but will, in the 
presence of moisture, combine with cal- 
cium hydroxide to form insoluble com- 
pounds that exhibit cementitious prop- 
erties. Many pozzolanic materials exist. 
but all are not suitable for use in cement 
mixes as determined by laboratory an- 


alysis. 


Natural pozzolans are primarily ma- 
terials of volcanic origin, although some 
diatomaceous earths have pozzolanic 
properties. Artificial-pozzolans are main- 
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ly materials obtained by the heat treat- 

ment, or calcination, of natural clays, 

shales, and certain silicious rocks. Com- 

bustion-by-products of certain natural 

materials have also been found to be 
lanic in character. 

Pozzolanic materials have been used 
for over 2000 years in construction work. 
Many structures built by the ancient 
Romans, Greeks, and Aztecs can, to this 
day, be seen in wonderful states of pres- 
ervation. These alone attest to the last- 
ing quality of pozzolanic cements.+ 
_Pozzolans also have a respectable his- 
tory in the United States. Cement for 
the Los Angeles Aqueduct (1910-1912) 
was interground with a slightly active 
volcanic ash, and pumicite was employed 
in an experimental way in two dams of 
the Los Angeles Flood Control District 
in the twenties. But the real beginning 
of pezzolans in America dates from 
Bonneville Dam. Since that time, knowl- 
edge of these useful materials has great- 
ly increased.* 

All available literature on the use of 
pozzolan as an additive to cement, con- 
crete, and mortar indicated the advan- 
tageous properties of the material could 
he readily adapted to oil well cement- 
ing slurries. The primary properties 
were: 

1. Compatibility with cement. 

2. Lower density of the dry material. 

3. Less leaching of soluble compo- 
nents. 

4. Lower permeability of set material. 

5. Improved resistance to corrosive 
waters. ’ 

6. Slower strength development. 

7. Lower heat of reaction. 


Compatibility With Cement 


Some pozzolans, both artificial and 
natural, having a fineness comparable to 
cement can be blended with the cement 
in almost any proportion desired. The 
ratio of pozzolan to cement being de- 
pendent on the conditions under which 
itis to be used. 

The nature of some of the pozzolans is 

such that, when the cement and pozzolan 
in the blend are of approximately the 
same fineness, the water requirements 
for preparing a given consistency slurry 
is fairly comparable to that for neat 
cement. 
_ The term “pozzolan cement” as used 
in the remainder of this article applies 
toa blend of pozzolan and commercial 
portland cement regardless of the per- 
centage of each component. 

Laboratory tests also have revealed 
that pozzolan cements are compatible 
with other cement additives that are cur- 
rently being used such as calcium 
chloride, salt, lost return materials, and 
others. The action of these additives on 
pozzolan cements is very similar to the 
action on neat cement slurries. 


Lower Density of Dry Material 


Pozzolans have a specific gravity of 
2.2 to 2.8, depending upon the source, 
a compared to 3.1 to 3.2 for portland 
cements. This difference in specific grav- 
ty results in a slightly lower weight for 


iThe trade name is ‘“‘Pozmix.” 
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the pozzolan cement slurry than for a 
slurry of the same consistency with port- 
land cement. 


Improved Resistance to 
Corrosive Waters 


As stated above, pozzolanic mate- 
rials require calcium hydroxide to 
harden. When portland.cement hydrates, 
calcium hydroxide is formed. This 
chemical in itself contributes nothing to 
strength or water tightness and is read- 
ily removed by leaching. When a poz- 
zolan is present, however, it combines 
with the calcium hydroxide contributing 
both to strength and water tightness.” 

By this means the soluble components 
of the cement, which are subject to 
leaching are reacted with the pozzolan 
so that the number of possible entries 
into the cement by corrosive waters is 
lowered considerably. Therefore, detri- 
mental sulfate waters can not readily 
enter the cement in order to react with 
the components of the cements. 

Concretes containing pozzolans have 
been found to be more resistent to 
weakly acid waters. Such concretes are 








TABLE 1. Slurry weights and volumes. 
Pozzolan-Portland Cement* 





Water- Slurry Slurry 

Per cent mixture Water gallon weight, volume 
solids persack pounds cubic 

Pozmix ratio _of per feet 

Cement “A” mixture gallon per sack 
100 0 0.46 5.20 15.4 1.18 
75 25 0.55 5.82 14.6 1.26 
50 50 0.56 5.63 14.3 1.24 
40 60 0.56 5.45 14.2 1,22 


* ASTM Type I Cement. 


Note: The above data were obtained on one brand of this 
particular type of cement and may or may not be represent- 
ative of data obtained on other brands of this type cement. 


















THE PETROLEUM ENGINEER, October, 1952 





not totally immune from acid attack. 
but through the use of pozzolans the 
rate of attack is greatly decreased.® 


Impermeability 

Use of pozzolans in appropriate 
amounts greatly increase water tightness 
of concrete. The coefficient of permea- 
bility for lean mixes at the later ages 
is generally only a small fraction of that 
for corresponding mixes that contain 
straight portland cement.” 


Slower Strength Development 


At early ages concretes containing 
pozzolans exhibit lower strengths, but 
as the cement ages under moist condi- 


tions the strength of pozzolan cement 


concretes, and mortars will approach or 
may exceed the strength of correspond- 
ing concretes or mortars that are pre- 
pared with straight portland ce- 
ments.°»4/5 


Lower Heat of Hydration 


The addition of pozzolan to cement 
lowers the amount of heat generated by 
the hydration of a given yolume of 
cement slurry and also liberates this 
heat at a slower more favorable rate. 
The pozzolanic reaction itself liberates 
heat, but this heat is considerably less 
than that of an equal weight of cement. 

Each of the above listed properties 
was apparently advantageous for use in 
oil well cementing slurries. Experi- 
mentation was begun in 1949 to deter- 
mine which pozzolan, or pozzolans, 
would produce the most satisfactory ce- 
menting slurry properties, and eliminate 
or reduce to a minimum the inherent 
limitations of neat cement slurries. 


Laboratory Evaluation 

A great many natural and artificial 
pozzolans were obtained and evaluated 
for use. Two materials appeared to be 
satisfactory from the standpoint of phys- 
ical properties, availability, and eco- 
nomics. One of these was a natural poz- 
zolan and the other an artificial poz- 
zolan, each having similar properties 
when used with portland cement. 

As the properties were quite similar 
the data given herein are for the artifi- 
cial pozzolan. The main difference be- 
tween the two pozzolans is in the density 
of the materials, which slightly changes 
the weight ratios of cement and pozzolan 
for the various blends. 

Table 1 gives slurry properties of 
various pozzolan cement mixtures. The 
mixtures are based on per cent by ab- 
solute volume; that is, one sack of port- 
land cement has a bulk volume of 1 cu ft 
and an absolute volume of 0.48 cu ft. 
One sack of 50-50 blend contains enough 
cement to occupy 0.24 cu ft, and enough 
pozzolan to occupy 0.24 cu ft, thus keep- 
ing the absolute volume of a sack of 
blend equivalent to that of a sack of 
cement. This amount was found to be 
the optimum for greatest field mixing 
control. 

The slurry weights are decreased 
while the slurry volumes remain fairly 
consistent with an increase in pozzolan. 
The thickening time data given in 
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Pozmix ‘‘S'' — 50% Pozmix “A'’ — 50% Pozmix — 0% 
Portland cement — 50%, Portland cement — 50%, Portland cement — 100%, 


FIG. 2. TEST PANELS CURED FOR 1 DAY AT 100 F BEFORE PENETRATION WITH HOWCO GUN PERFORATOR. 


Pozmix “S'’ — 50% Pozmix "'A’’ — 50% Pozmix — 0% 
Portland cement — 50%, Portland Cement — 50%, Portland cement — 100% 


FIG. 3. TEST PANELS CURED FOR 3 DAYS AT 100 F BEFORE PENETRATION WITH HOWCO GUN PERFORATOR. 


Pozmix ‘S'' — 50% Pozmix *‘A’’ — 50%, Pozmix — 0% 
Portland cement — 50% Portland cement — 50%, Portland cement — 100% 


FIG. 4. TEST PANELS CURED FOR 7 DAYS AT 100 F BEFORE PENETRATION WITH HOWCO GUN PERFORATOR. 
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FIG. 6. PORTLAND CEMENT 
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FIG. 7. POZMIX “S" 





Table 2 show that the available han- 
dling time is very nearly the same re- 
gardless of the per cent mixture being 
used. These tests were made according 
tothe test schedules outlined in the API 
Code No. 32, “Testing Cements Used In 
Wells.” 

Early compressive strengths (Table 
3) of the mixtures decrease with an in- 
crease in per cent pozzolan, but, as 
shown by Farris®, these lower strengths 
are sufficient to hold pipe rigidly in the 
hole, and the high strengths obtained 
with neat cement are not necessary. 

The lower strengths obtained at the 
early ages were an advantage when 
specimens were perforated with bullets. 
The results of these tests can be seen 
in Figs. 2, 3, and 4. As with all cement 
mixtures, the’ amount of shattering by 
perforating increases with an increase 
in strength of the set material. 

Bonding strengths of pozzolan cement 
to pipe were found to approach that of 
neat cement after seven days curing, al- 








TABLE 2. Thicken’ng time—hours: 








minutes. 
Pozzolan-Portland Cement* 

Per cent mixture Simulated well depth 
Cement Pozmix“‘A” 2000ft  4000ft 8000 ft 
100 0 4:30 2:59 1:42 
75 25 4:01 2:56 1:02 
50 50 4:01 3:17 1:53 
40 60 4:41 2:33 1:57 





*ASTM Type I Cement. 


Note: The above data were obtained on one brand of this 
i t type of cement and may or may not be represent- 
ative of data obtained on other brands of this type cement 


eT 








TABLE 3. Compressive strength — 
psi — 24 hours. 


Pozzolan-Portland Cement* 


Per ceut mixture 
pa ei 





Cement Pozmix “A” 80 F 100 F 140 F 


100 0 1710 2660 4300 

50 50 370 510 920 

40 60 260 330 630 
—_—_—_—,.. 





“ASTM Type I Cement. 


Note: The above data were obtained on one brand of this 
rerticular type of cement and may or of not be represent- 
We of data obtained on other brands of this type cement. 


= 








though the one, and three day results 
were slightly lower (Table 4). 

These data given are for portland 
(ASTM Type I) cement, but data ob- 
tained on other types of cement, ex- 
cluding those containing chemical re- 
tarders, follow the same trend shown 
here. 

A freshly prepared neat cement slurry 
remains at a fairly low consistency dur- 
ing agitation. When agitation is stopped 
for a period of time the slurry gels so 
that additional force must be applied to 
start again the fluid movement. Fig. 1 
shows a comparison of a neat cement 
slurry, and a pozzolan cement slurry 
after periods of static condition, i.e., no 
agitation of the slurry. 

Both slurries were stirred for 30 min 
at which time the agitation was stopped. 
After various periods of time without 
agitation, the viscosity of the slurries 
was determined until a viscosity of 100 
poises was reached, which is considered 
to be the limit of pumpability. 

At 100 F the true thickening time of 
both slurries would be in excess of 2 hr 
30 min. Therefore, the gelling action of 
the neat cement could be detrimental 
should movement of the slurry be 
stopped, whereas with pozzolan cement 
the movement could be resumed after 
considerably longer periods of shut- 
down with no appreciable increase in 
pressure. 


Field Tests 


The results of the laboratory tests 
relative to the application of a poz- 
zolanic cement for oil well servicing, in- 
dicated field tests were in order. 

The Illinois, Indiana, and Kentucky 
area was chosen as the locality for the 
field tests as the following conditions 
would be encountered: 

1. Several pay zones may be com- 
pleted with one string of pipe by the 
use of Securaloy sections, or windows 
as they are sometimes called. 

2. The spacing between Securaloy sec- 
tions varies and may be as close as 30 ft. 

3. Removal of Securaloy sections gen- 
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erally includes the use of caustic ni- 
trate solutions followed by nitroglycer- 
ine as a zone completion program. 

4. The common practice is to treat 
selectively closely spaced lime breaks 
through perforations with acid. 

5. A relatively small amount of ce- 
ment is involved for the production 
string. 

A total of 21 field tests was conducted 
with 4248 sacks of pozzolanic cement. 
In all cases, a 3 per cent bentonite con- 
tent was used based on cement involved 
in the mixture. 

Two wells were completed with a 25 
per cent pozzolan—75 per cent cement 
mixture for a total of 700 sacks of mix- 
ture; 18 wells were completed and one 
squeeze job was performed with a 50 
per cent pozzolan—50 per cent cement 
mixture for a total of 3548 sacks of mix- 
ture. 

An analysis of the wells completed 
with pozzolan cement reveals 70 per 
cent were shot with nitroglycerine, 15 
per cent were completed natural, 10 
per cent were acidized through perfora- 
tions and 5 per cent were acidized below 
casing seat. Satisfactory results were ob- 
tained in all cases with the exception of 
one well that required a subsequent 





TABLE 4. Bonding strengths. 
Pounds per square inch of bonded 
surface. 

Pozzolan-Portland Cement* 








Temper- 
ature F 0-100 25-75 50-50 66-33 
1 Day Cure 
80 110 100 80 60 
140 210 180 160 140 
170 230 200 200 170 
3 Day Cure 
80 190 190 130 100 
140 185 240 ° 160 200 
lj 189 210 169 120 
7 Day Cure 
80 200 230 200 180 
140 22u 230 190 160 
170 240 230 220 180 





*ASTM Type I Cement. 

Note: The above data were obtained on one brand of this 
particular type of cement and may or may not be represent- 
ative of data obtained on other brands of this type cement. 
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squeeze job, which was primarily the 
result of a poor mud condition. 

The field tests were conducted with 
the cooperation of three major oil com- 
panies who would permit certain rea- 
sonable tests to be run during the ce- 
menting job. It was found a “shut-down- 
viscosity” test such as conducted in the 
laboratory, reference Fig. 1, would prove 
most informative under actual field 
conditions. 

The first “shut-down-viscnsity” test 
was conducted with a 50 per cent poz- 
zolan-50 per cent cement mixture. The 
top plug was pumped with 350 psi to 
within 100 ft of the float collar with the 
mud pump. At this point, the plug was 
stopped for 30 minutes. At the end of 
this time interval, the pump on the ce- 
menting unit began displacing the plug 
to the float with a maximum pressure of 
340 psi. 

The second “shut-down-viscosity” test 
was made using 25 per cent pozzolan-75 
per cent cement slurry. A mud pump 
pressure of 300 psi was required to land 
the plug within 100 feet of the float col- 
lar. After 75 minutes, 500 psi was re- 
quired for initial movement with a final 
pressure of 375 psi to land the plug on 
the float. 


Research work**+ proved pozzolan 
cement slurries have a slightly lower 
heat of hydration than a neat cement 
slurry; however, this factor introduced 
consideration of locating the top of 
cement by the use of a temperature sur- 
vey. The top of the pozzolanic cement 
was located with temperature surveys 12 
hr after landing the top plug on six 
wells whose bottom hole temperature 
was within the range of 90-100 F. 

The six wells proved the heat of hy- 
dration of a pozzolan cement slurry was 
sufficient to locate accurately the top of 
the set material in a relatively low 
temperature reservoir, thus confirming 
the laboratory data and indicating the 
same information could be obtained in 
areas of higher bottom hole tempera- 
ture, 

It was evident, from laboratory as 
well as field tests, the success of this 
material would depend upon the effi- 
ciency of the bulk plant to obtain the 
proper dry mix. The importance of the 
dry mix led to modification and rede- 
sign of bulk plant equipment to allow 
the material to be placed on a commer- 
cial basis. 

The field tests proved that the present 
bulk conveys and conventional mixing 
procedures were adequate for handling 
and mixing of pozzolan cement slurries. 

The field tests of the pozzolan cement 
confirmed many of the laboratory data. 
It was realized many of the desirable 
characteristics of this material could not 
be fully evaluated until several years 
after the wells were cemented; however, 
the 21 wells indicated the flexibility of 
the pozzolan cement, which was highly 
acceptable by the companies for whom 
the wells were serviced. 

In May, 1951, a blending plant was 
completed in Flora, Illinois, and the poz- 
zolan cement was offered to the indus- 
try on a commercial basis. From May, 
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TABLE 5. 

Average 
Type Jobs Sacks sacks 
OO ae 13 2,632 202 
ae 429 98,374 201 
Ss ois wn cog 68 10,733 158 
EES ee 16 1,395 87 
Plug-to-abandons.... . 117 12,603 108 
5 bea ties es a 5 535 107 
Miscellaneous... .. .. 7 13,139 190 
139,411 177 





1951, through April, 1952, a total of 
139,411 sacks of the pozzolan cement 
had been used within the Illinois, In- 
diana, and Kentucky area. A breakdown 
of jobs is given in Table 5. 

The general characteristics of poz- 
zolan cement to offer greater resistance 
than neat cement to waters of high salin- 
ity and sulfates has been well received. 
In many water flood operations where 
the life expectancy of the flood is from 
10-20 years, pozzolan cement has been 
used in injection and producing wells 
as a precautionary measure to reduce 
possible future remedial work, which 
might result from corrosive waters be- 
hind the pipe. 

Pozzolan has been used in cementing 
operations for plug to abandon, plug- 
back, and surface pipe as a protective 
measure against migration of undesir- 
able fluids and to protect coal seams. 

From Table 5, it may be noted that 68 
squeeze jobs have been performed us- 
ing an average of 158 sacks of pozzolan 
cement per job. Although the squeeze 
jobs were scattered and the horizons 
treated varied, making it difficult for a 
comparison with neat cement, it is be- 
lieved the 158 sack average is approxi- 
mately 30-40 sacks less than that re- 
quired for neat cement. 

A 50 per cent pozzolan-50 per cent 
cement, 5 per cent bentonite and 1 per 
cent lost circulation material (cello- 
phane flakes) has proved successful in 
combatting lost circulation or cementing 
a string of pipe in areas of known lost 
circulation zones. 

Excellent results have been obtained 
in selectively acidizing closely spaced 
thin horizons without communication. 
It is dificult to determine if the resil- 
ience factor, lower heat of hydration, 
or combination of conditions is respon- 
sible for the favorable results of this 
type of completion. 

It must be realized that the use of a 
pozzolan cement slurry in lieu of slurries 
of other materials, does not alter the 
basic technique of obtaining a good 
cementing job. Essentially, a good mud 
program combined with the use of two 
plugs and other recognized tools such 
as centralizers, wall cleaners and special 
applicable devices are necessary for a 
satisfactory cementing job whether poz- 
zolan cement or cement is used. 

It is anticipated that future avail- 
ability of pozzolan cement will include 
the entire oil and gas producing sections 
in the United States. This statement is 
based upon the inexhaustible supply 
of pozzolans throughout the country.’ 

The correlation of results by labora- 
tory tests and field applications of the 






new cement has been satisfactory and 
gratifying. These results have opened 
an avenue of great possibilities for the 
future development of blending cementi. 
tious materials to obtain optimum re. 
sults for cementing wells. 


Summary 


The survey of literature, results of 
laboratory tests, and field applications 
of mixtures of pozzolanic materials and 
cement for oil well cementing indicate 
this type cementing material has thie fol- 
lowing advantages: 

1. The water ratios are such that a 
large portion of the slurry volume is 
solid cementitious material. It is neces. 
sary with some oil well cementing addi- 
tives to use large quantities of water in 
order to obtain pumpable slurries with 
satisfactory properties. 

2. When pozzolanic materials are 
blended with portland cement and a 
slurry is prepared, the pozzolan itself is 
reactive with certain undesirable com- 
pounds of the cement and is not merely 
an inert filler. 

3. The slurry weights are somewhat 
lower than with neat cement and can be 
changed by varying the amount of poz- 
zolan used. 

4. A cement resistent to corrosive sul- 
fate and weakly acid brines can be 
easily prepared with readily available 
commercial cements. 

5. Less soluble reaction compounds 
are formed during cement hydration. 
Thus, the set cement is less subject to 
the leaching action of water and brines 
and maintains less permeability over a 
longer period of time. 

6. Lower early strengths allow for bet- 
ter gun perforating with less shattering 
of the cement and greater penetration 
due to less resistence to the force of the 
perforator. 

7. The heat generated by the hydra- 
tion of pozzolan cements is less than the 
leat generated by an equal volume of 
a neat portland cement slurry. 
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Designed to offer the maximum in efficiency, the 


Model U-20 features: 
COMPACTNESS — for ease of transportation. SPEED 
—for faster drilling. RUGGEDNESS — for longer life. 
ECONOMY — of operation for 7000 to 12000 ft. drilling. 
CONTROLS — planned for convenience of the driller. -&- | 


MINIMUM RIG UP TIME — with single package draw- EQUIPMENT CO 


works and transmission. TULSA, OKLAHOMA USA 
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YF Barge Outfitted for South America’ 


Quick-change artists convert old Navy supply ship into 


a tender, outfitting it to supply complete drilling barge. 


A 260-ft YF Navy supply ship would 
never be recognized by its former opera- 
tors after the conversion job done by 
Loffland Brothers, Richmond Explora- 
tion Company, and Mid-Continent Cum- 
mins Export Corporation. 

Now officially classified as a YF 
Tender Barge, the oil well machinery 
filled ship is on its way to Venezuela 
for drilling operations in the Pedernales 
Area in eastern Venezuela on the Gulf 
of Paria. 

Stationary equipment of the YF con- 
sists of a compound’ with four diesel 
~FMid-Continent News. 


At top of page, a former Navy supply ship, the 205-ft 
craft has been converted into a YF Tender Barge 

to be used in South American drilling operations. Inset 
was taken from top deck of barge looking aft 

as crew was securing hatch covers. Just above, another 
view of the top deck ship-shape for sailing. 
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engines* powering two pumps,® genera- 
tors, and utility units. A mud-mixing 
pump‘ powered by an engine® with a 
hydraulic governor is also part of the 
stationary equipment. 

Also aboard is a rig® drive with two 
engines? one drawworks’ and the other 
necessary equipment to make a com- 
plete drilling barge. This equipment 
will be transferred to the drilling barge 


1Mid-Continent 6240. 
sd se 
NHP Cummin: 


5 P Cummins. 
®Mid-Continent 3120 rig. 
TU-15. 





when the YF reaches its Venezuela 
destination. 

All dimensions and _§ specifications 
covering the machinery were supplied 
the California Company’s designing and 
engineering department by the New Or- 
leans office of Mid-Continent Cummins 
Export Corporation under the direction 
of district manager, W. M. “Pete” Day. 
W. L. Lansing, field engineer, R. V. 
Cross, construction engineer, both of the 
California Company, and Ken Chaffin, 
tool-pusher, and Thornton Tarvin, New 
Orleans representative, both of Loff- 
land Brothers Company, were responsi- 


Shown here is the Mid-Continent-Cummins 4-engine compound, powered 
by 4 LRI Cummins diesels. This unit powers the 2 Emsco D-500 

pumps shown in the background. It also powers a smaller pump which 
is connected to the belt drive shown in the foreground. 

The installation is unusual in that the drive supplies power to the 


input of the drawworks, in this case drives the small! pump. 
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PYRAMID TOOTH TONG DIES 


BJ Pyramid Tooth Tong Dies are the safest and toughest tong dies ever 





made—they give you these PLUS advantages... 







EXTRA SAFETY — non-chip soft ends are safer, easier to use— 
WON’T CHIP — no eye injuries or other accidents on the derrick floor — 
TOP ECONOMY — you use fewer dies, make fewer changes— ‘ 
REVERSIBLE — tumed end-for-end, they do twice as much work—at no extra cost— 










A POSITIVE GRIP — ocrips instantly—sharp pointed teeth won't slip— 


Made for all rotary and casing tongs—stocked by supply stores in every field. Look for the red box with 
the big BJ—and for safety and economy, insist on the best—buy BJ! 


Byron Jackson Co. 
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Drilling and Producing Progress 


Responsible for conversion are K. E. Chaffin, toolpusher of 


Lofland B-others; R. C. Cross and W. L. Lancing, California 
Company engineers, and H. A. Mitchell, superintendent of 


‘Haggard Welding and Machine ‘Works. 


ble for the setting of the machinery 
aboard this barge. 

All major machinery items were sup- 
plied by the Fort Worth machinery de- 
partment of Mid-Continent Cummins 
Export Corporation, and the balance of 
materials needed to complete the out- 


fitting were supplied by Mid-Continent 
Supply Company’s stores at Houma, 
Lake Charles, and New Iberia, Louisi- 
ana, and Houston, Texas. 

Complete supervision of the job’s 
materials was maintained by Pete Day 
and Shellie Waites of the New Orleans 


Here is shown one of the Emsco D-500 pumps 


powered by LRI Cummins engines. 


office. Waites was assigned the job of 
Materials Co-ordinator and had all 
materials on hand by the time they 
were needed for installation. Complete 
time on the installation job from 
start of work to time of sailing was 
59 days. eet 


Another view of the installation, top left below, shows an Emsco D-175 pump powered by an NHP Cummins engine. 
Top right below shows the Thyrite Generating Unit while at the bottom left is a Unit Rig U-15 drawworks which 

will be transferred to the drilling barge when the tender reaches its destination. The mud pits, running along both 
sides of the barge amidships are pictured in the lower right corner. 
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THESE ASSEMBLIES, WHICH INCLUDE “THE FULL 


vlete OPENING MASTER VALVES AND BLOWOUT PRE- 
rom VENTERS” IN ACCORDANCE WITH A.P.1. SPECI- 
was FICATIONS ARE COVERED BY PATENTS AS ISSUED 
x * BY THE UNITED STATES PATENT OFFICE AND 


OWNED BY GRAY TOOL COMPANY. LICENSES 
ARE AVAILABLE TO THOSE DESIRING RIGHTS 
UNDER THESE PATENTS. 

















Patent No. 
2,082,413 


Gray solicits your patronage for equipment used in 
: our patented combinations and assemblies, includ- 
- ing your choice of control equipment, such as 















blowout preventers and master valves, for which 
we are agents. Thus the purchasing of equipment 
for the entire patented assembly from Gray will 
“assure you a planned coordinated unit rather than 
unrelated parts, plus unit responsibility as against 
divided responsibility. 





Patent No, 










2,150,887 
SYSTEM PATENT 
Patent No. 
2,117,444 2,241,333 
, 3 Se 
' ; Hy 
: . : J ; 
1952 - ; 
weet REPRESENTATIVE: ROCKY MOUNTAIN AREA REPRESENTATIVE: MEXICO REPRESENTATIVE. 
LEY, HALTON & HICKMAN CARL MOULDEN J. E. DOUGLAS ING. PEDRO DE GARAY 
Plaza ‘ P. O. Box 1890 1613 2nd National Bank Bidg. Jesus Urgui Aga 30, 
New York, N. Y Casper, Wyoming Houston, Texas Mexico 12, D. F 











FIG. 1. Cast iron stabilizer installed. on 
drill collar. Collar turns inside sleeve. 


Locking device at lower end of stabilizer 


engages only if it is necessary to 
“‘wash-over"’ sleeve. It is disengaged 
under normal right hand rotation of drill 
collar allowing stabilizer to remain 
stationary in the hole. 


EXCLUSIVE 


ie 
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FIG. 2. Bottom drill collar stabilizer 
assembly complete with four 
cast iron stabilizers installed. 











New Straight Hole Drilling Tools in 


















Use in West Texas 


Greater rate of penetration and reduction of rapid deviation charges 


were obtained in crooked hole country with drill collar stabilizers 


H. M. ROLLINS and W. S. BACHMAN 


Is RECENT months in crooked hole areas 
of West Texas, a new type "straight 
hole” drilling tool has shown unusual 
promise in preventing excessive hole de- 
viation. This new tool, known as a bot- 
tom drill collar stabilizer (Figs. 1 and 
2), is a conventional bottom drill collar 
utilizing cast iron sleeve type stabilizers, 
which do not rotate in the hole. The sta- 
bilizers are installed at selected intervals 
from the lower end to the upper end of 
the collar. Because the stabilizers are 
only slightly smaller than the diameter 
of the hole, the stabilized drill collar 
tends to resist lateral drifting of the bit 
and helps to prevent bending of the 
drill stem just above the bit. Heavier bit 
weights may be safely used in hard for- 
mation with this stiffer section when 
drilling in crooked zones. This has re- 
sulted in economical drilling of these 
zones where conventional drilling prac- 
tice would require costly light weight 
operation to maintain satisfactory devia- 
tion, 

Although crooked holes have been a 
problem in a number of areas since the 
advent of rotary drilling, the problem 
has not been particularly troublesome 
in West Texas until recent years. The 
reasons for the increase in crooked hole 
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troubles in West Texas appear to be 
associated with the changes in drilling 
practice that occurred in the 1944-1946 
period. In this period the use of long 
strings of drill collars, with accompany- 
ing heavy bit weights, became common 


procedure in the Permian Basin. This 
heavy weight program, together with 
newly developed hard formation rock 
bits, helped to lower drilling costs and 
accelerated deeper drilling programs 
into the Devonian and Ellenburger sec- 
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OF OUR SUPPLIERS 


American Iron & Machine Works Co. 
American Steel & Wire 
Baash-Ross Tool Company 
Baker Oil Tool Company 
Bucyrus-Erie Company 
Brewster ‘Company, Inc. 
Byron-Jackson Company 
Cameron Iron Works, Inc. 
Franks Mfg. Corporation 
Gardner-Denver Company 
Goodall Rubber Company 
Grinnell Company, Inc. 
Guiberson Corporation 
Hughes Tool Company 
F Ideco Rotary Equipment & Pumping Units 
This Larkin Packer Co., Inc. 
with Link-Belt Company 
rock Mission Manufacturing Company 
and Lee C. Moore Corporation 
rams = W. C. Norris Mfr., Inc. ‘ ‘ 
re Chie injector Company Our suppliers are a great bunch and we like to tell our 
Pittsburgh Steel Company 
Rector Well Equipment Co., Inc. 
a Reed Roller Bit Company handle these manufacturers’ products. They help us in 
Shaffer Tool Works, Inc. : E 
Spang and Company every way possible to sell their equipment and stand 
Wall Rope Works, Inc. . . . ° . 
Waukesha Motor Company behind us on any claim of dissatisfaction. We have 
Wheeling Steel Corporation 
Wheland Company 
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customers how much we appreciate the opportunity to 


bought from many of them for almost all of the 27 years 


Web Wilson Oil Tools, Inc. we have been in business. We can wholeheartedly 
Wilson Mfg. Co., Ine. 
Unit Rig & Equipment Company endorse the performance of the products whose manu- 








facturers names appear in this advertisement. 





IVERSON STORES: Salem, Illinois; Artesia and Farmington, New Mexico; Okla- 
homa City, Okmulgee and Tulsa, Oklahoma; Kermit, Odessa and Snyder, Texas. 


a) <= 
t ) OFFICES: 
d FORT WORTH MIDLAND 


DRILLING-PRODUCTION AND REFINERY EQUIPMENT 


- TEXAS own :ie) GRE EL) [EoA |. OKLA. _— 
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Deviation curve on deep hole in Upton 
County, Texas, illustratigguse of drill collar 
stabilizer with heavy bit weight to drill 
96 45,000 Ib crooked section after plugging back and 
setting whipstock in first iwele ecause of 
excessive angle build up. 
HORIZONTAL DIRECTION OF HOLE 
CHANGED FROM SOUTHEAST TO 
98 NORTHIN THIS SECTION. 
SET WHIPSTOCK 
16g 000 b= 30 ib 
‘ HOLE PLUGGED BACK FROM THIS 
102 . POINT BECAUSE OF EXCESSIVE ANGLE. 
. ~ 
me 
re ee IN ~e 
1oaF 
-45,000 Ib} 
nad - . LOWER MISSISSIPPI HARD 
- BELOW THIS POINT LIMESTONE GOOD WALL 
re} SUPPORT FOR STABILIZER. 
106 x HELD ANGLE VERY WELL 
= ——- 
1°) STABILIZER OUT FOR ONE RUN 
: 
108-6 | 
STABILIZER IN 
110) Sn SAYS 
at ee eae SSS 
112 WOODFORD SHALE 
HOLE RETURNED TO 
ALMOST VERTICAL, POOR 
WALL SUPPORT FOR STABILIZER. 
114 
116 
¥ Y QFIDEVONIAN CHERT 
/A/Ay 7 ry VAS SIE, 
0 2 4 6 8 10 12 14 


DEVIATION FROM VERTICAL, DEGREES 
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FIG. 3. Going in hole in Wilshire- 
Ellenburger field in West Texas 
with drill collar stabilizer. 


tions, opening many new fields in ‘hese 
deeper formations. Unfortunately, sso. 
ciated with this deeper drilling vere 
many of the factors that contribuie to 
crooked holes, such as steeply dij ping 
structures, striated hard and soft forma- 
tions, nodular chert, and generally hard. 
er rocks which required heavy bit weight 
for economical drilling. This heavy 
weight results in buckling of the drill 
collar string, a condition also believed 
to contribute to drilling crooked. 

The time honored method of using 
high rotary speed and light weight for 
drilling straight holes in crooked sec. 
tions and for straightening crooked holes 
is extremely costly and slow in these 
high strength, abrasive formations. Be- 
cause of this high cost, a number of 
West Texas operators have attempted to 
devise tools and methods for keeping 
holes straight when drilling through 
known crooked hole zones. 

Large diameter drill collars—8 in. 
O.D. collars in 834 in. hole—have been 
used at the bottom of the drill collar 
string by some operators. This has had 
the effect of reducing the buckling ef- 
fect of the drill stem immediately above 
the bit. This practice has helped pre- 
vent rapid changes in angle of the hole; 
however, the use of large collars has not 
become general because of the inherent 
danger of running collars that cannot 
be “washed-over” in event they become 
stuck in the hole. 

One of the early advocates of the large 
diameter drill collars went one step fur- 
ther toward a solution of the problem. 
In addition to running 8 in. OD drill 
collars in 834 in. hole, this contractor 
welded longitudinal ribs to a short bot- 
tom drill collar to bring the collar diam- 
eter to 85 in., thus giving the bit sup- 
port to resist lateral drift as well as to 
minimize bending of the drill stem. This 
tool has performed well, but has not 
been widely used because of the difi- 
culty of fishing for such a drill collar. 

In more general use than the large 
diameter collars are three point reamers 
placed in the string as stabilizers. These 
reamers, when run as stabilizers, are 
usually equipped with smooth rollers. 
The location of the string reamers has 
generally been 30 or 60 ft above the bit 
although in the past few months other 
spacing has been tried in conformance 
with the recently published theoretical 
data on drill collar buckling. The i 
tention in running the string reamers 
has been to prevent bending of the drill 
collars and to center the string in the 
hole. Some operators consider the string 
reamer acts as a pivot point to improve 
the straightening characteristics of the 
lower drill collars. There have been re 
ported encouraging results in some 
areas; however, no general procedure 
has yet been developed. 
The latest additions to the “straight 
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DEVIATION IN CROOKED SECTION WEIGHT ON BIT AVERAGE DRILLING RATE IN CROOKED HOLE SECTION 
od eee ee ee Se cet lee nae aly cece ae Grace 
75774 | 
20,000-25,000 |b FT 2.8 FT/HR — STABILIZER OUT 
_ 9.7 HR/BIT | / 
21 BITS 
35,000-40,000 Ib 26.7 FT/BIT 3.9 FT/HR —— STABILIZER IN 
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AVERAGE DRILLING RATE, FT/HR 


FIG. 5. Drilling record of well in Upton County, Texas, illustrating increase in rate of penetration 
when running heavy weight and using drill collar stabilizer in crooked sections to prevent rapid change of angle. 





hole” drilling tools have been the cast 
iron and rubber sleeve type stabilizers. 
Various types of rubber sleeves are be- 
ing field tested and data should soon be 
available to evaluate their efficiency. 

Results of a number of field runs are 
now available for the cast iron sleeve 
type drill collar stabilizer, and this in- 
formation indicates that where there is 
suficient wall support, rapid changes in 
angle can be prevented even when drill- 
ing with heavy weight. 

As shown in Fig. 1, the stabilizing de- 
vice consists of cast iron stabilizers, 
which, when placed on the drill collar, 
form plain journal bearing guide bush- 
ings for the bottom drill collar, holding 
the collar in the center of the hole, stif- 
fening it, and aligning it with the hole 
that has been drilled. Normally, four of 

ese stabilizer sleeves are used on the 
Entiens drill collar (Fig. 2), and quite 
frequently one is used on a sub at the 
joint approximately 60 ft above the bit. 
The collar rotates freely inside the sta- 
ilizer sleeve. Axial travel of the stabil- 
izer is restricted by retainer rings that 
are held in place on the collar by a 
shrink fit. 

The lower end of the stabilizer sleeve 

and the upper face of the bottom re- 
tainer ring comprise mating members of 
a ratchet clutch. In the event it becomes 
necessary to “wash-over” the stabilizer, 

washpipe rotary shoe will rotate the 
stabilizer sleeve until the clutch engages, 


and then the stabilizer will be stationary 
while the rotary shoe mills off the sta- 
bilizer. The cast iron from which the 
stabilizers are made is easily drilled up. 
The steel retainer rings are made with 
an outside diameter smaller than the 
inside diameter of washpipe commonly 
used in a given hole size. Therefore it 
would not be necessary to mill-up the 
steel rings. 

To date this tool has been used in ap- 
proximately 30 wells, and no operator 
has yet had to “wash-over” the stabil- 
izer. The stabilizers are machined 4% in. 
smaller on outside diameter than the 
size of the bit being used, and normally 
the tool is run in and out of the hole 
freely. It is usually advisable to run a 
reamer between the stabilizer and the 
bit to insure a full gage hole. 

The bottom drill collar used with 
these stabilizers must be machined to a 
specified diameter within close toler- 
ances in order to provide the proper 
shrink fit of the retainer rings. This can 
be accomplished in most field machine 
shops. 

An interesting example of the use of 
the stabilized bottom collar is illustrated 
by a hole drilled on the south edge of 
the Pegasus field in Upton County, 
Texas, Fig. 4. While drilling 834 in. 
hole with conventional practice of 45,- 
000 lb bit weight at 60 rpm, the operator 
encountered an increase of vertical de- 
viation of the hole from 1 deg at 9600 
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ft to 11 deg at 10,400 ft. The hole was 
surveyed with the results shown in Fig. 
4. This first hole was plugged back, a 
whipstock set, and a new hole with sat- 
isfactory deviation was begun. After ap- 
proximately 240 ft of new hole had been 
drilled with comparatively light weight, 
a bottom drill collar with cast iron sta- 
bilizers was run in the hole when the 
depth was 10,218 ft and the deviation 
114 deg. Using slightly less weight than 
that used on the first hole, the operator 
drilled through the remaining crooked 
zone a second time without an increase 
in angle. At 10,638 ft the stabilizer was 
not used for one bit run to a depth of 
10,687 ft. During this interval of 49 ft, 
the vertical angle increased from 1 to 2 
deg. After the stabilizer was again added 
to the drill stem, the hole was drilled in 
hard lime to the top of the Woodford 
shale without appreciable change in de- 
viation. In the shale, which affords little 
wall support for the tool, the hole grad- 
ually drifted back from 2 to 4 deg. 
This example is useful in evaluating 
the performance of the tool because the 
first hole drilled indicated that a crooked 
hole condition existed between 9700 and 
10,400 ft. The fact that the hole went off 
1 deg in 49 ft at a depth of 10,639 ft 
when the stabilizer was not in the hole 
for one trip would indicate that for the 
weight being used, crooked hole ten- 
dencies of the formation continued 
through most of the limestone section. 
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Briccs & STRATTON 


Wide 
FACTORY 


SUPERVISED 
SERVICE 





Preferred power on sewer cleaning machines and related equipment — the 
world’s most widely used single-cylinder gasoline engines on machines, tools, 
appliances used by municipalities, industry, construction, railroads, oil 

fields, and on equipment for farms and farm homes. 


@.u:: ahead in design, performance, value — 
Briggs & Stratton single-cylinder, 4-cycle, air-cooled 
gasoline engines are preferred whenever dependable 
air-cooled power is required. Briggs & Stratton 
Corporation, Milwaukee 1, Wisconsin, U.S.A. 
. 1Feoe. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 
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The stabilizer held the angle well in jhe 
harder formation but showed less :ta- 
hilizing effect in the softer shale. 

The deviation record of another ! ole 
in Upton County near Crane, Texa-. js 
given in Fig. 5 to illustrate the savings 
made by one operator in using the «ta- 
bilizer through a relatively thick crooked 
zone. At the time consideration was 
given to running the stabilizer, the op. 
erator’s bits were averaging 2.8 ft per 
hour while running 20,000-25,000 Ih 
weight. Even at this weight the hole liad 
drifted off to 3 deg. A stabilized drill 
collar was placed at the bottom of the 
drill stem and weight on the bit was in- 
creased to 35,000-40,000 Ib for the next 
21 bits. The drilling rate increased to 
an average of 3.9 ft per hour. During 
the 550 ft interval, where heavy weight 
was run, the angle slowly increased from 
3 to 434 deg. Ten bits were then run 
using light weight and the hole returned 
to 414 deg. The stabilizer was again run 
in the hole and after running 16 bits 
under heavy weight, the hole was at 214 
deg inclination. During the running of 
the last 6 of these bits, the hole was 
drifting slowly toward vertical. 

As this hole was a wildcat location, no 
offset records are available to indicate 
the exact thickness of the crooked hole 
zone. From the characteristics of the 
deviation curve, it appears that much of 
that section drilled while the stabilizer 
was used tended to be crooked. While 
using the stabilizer, 37 bits were run 
under heavy weight and only 10 bits un- 
der light weight. Those bits drilling un- 
der 35,000-40,000 lb had almost twice 
the rate of penetration of those bits used 
under 20,000-25,000 lb. It is believed 
that the operator was able to run more 
bits under heavy weight while maintain- 
ing a satisfactory angle because the sta- 
bilized collar was used. 

The two examples presented indicate 
the tool has been an aid, but certainly 
no absolute remedy for crooked hole. 
These data are encouraging principally 
because they are typical of the results 
obtained from several other wells on 
which the stabilizer has retarded vertical 
drift. Additional experience, develop- 
ment of techniques, and analysis of a 
greater number of holes will be required 
to fully evaluate this new tool. * * * 


General American to Head 
Search for Oil in Spain 


General American Oil Company of 
Texas has reported that it will head a 
group of approximately 12 American 
companies and individuals looking for 
oil in Spain in a joint-venture arrange- 
ment with the Spanish government. 

The group, which includes DeGoyler 
and MacNaughton, Dallas, Texas, geo- 
logical firm, and Delta Drilling Com- 
pany, has put up some $1,000,000 to 
search for oil in the Ebro River basin 
northern Spain. A like amount will be 
put up by the Spanish government. 
Profits resulting from the search will be 
shared on a 50-50 basis. The first geo 
logical crew is scheduled to be on the 
ground by January 1, 1953. 
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Suspending travelling block, hook, and elevator on a 
l-in. hang line, or larger to make ready for drum end cut. 
laying blocks on derrick floor is unnecessary. 


P 425.217" 


Wire line stabilizer positioned to counteract a bad fleet angle 
Stabilizer is controlled by weight buckets suspended under the derrick 


floor where the weight can be conveniently regulated 


Has Your Drilling Rig Got a Groove In? 


Wire rope costs in drilling can be reduced by installing a 


special system — Tedious spooling problems are now solved 


Many on reading the title of this 
article may think that a printer’s error 
has occurred, and that it should read. 
“Has Your Rig Got In a Groove?” The 
solution to your quandary is more com- 
plex than ever and it is thus: If your rig 
*Editor Drilling and Producing. 
Specialists in The Lebus Grooving and Con- 


trolled Pyramid Spooling System for wire line 
ropes in the oil industry. 


JACK MENNEER* 


hasn’t got a groove in, it is in a groove! 

Lebus International Engineers! ap- 
propriately held a meeting at their plant 
in Longview, Texas on September 5 and 
6. A long view of the problem could be 
taken. Believe it or not the result was: 
To get your rig out of a groove, you have 
to put a groove in! 

Engineers had gathered at Longview 








Rollers are so placed on drum guards to help kick line back for 


correct cross-over on successive wraps. Without these rollers 
line will pile against drum flanges when a bad fleet angle exists. 
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from places as far apart as Canada and 
Venezuela in order to evaluate the merits 
of a good wire spooling practice for a 
drilling rig. 

In the past little attention has been 
given to the mechanics of spooling wire 
ropes for usage on drawworks. With- 
out doubt considerable wastage occurs 
annually due to an inefficient wire line 
installation, to say nothing of the time 
taken to spool after each cut-off or, for 
readjustments or, for new line require 
ments. 

The matter has now been tackled. 
however, on sound engineering prin 
ciples together with simplicity, rapidity 
of handling, an increased rope life, and 
a reduction in down-time. These mean 
a saving in operational costs. Instead of 
allowing drilling lines to be operated in 
efficiently and more expensively than is 
necessary, a patented method is now 
available for spooling effectively. 


Some may think all that is required 
in hoisting operations is to have a good 
wire rope that will give long and 
rugged service. Or that as long as the 
traveling block moves up and down the 
derrick and the wire wraps itself around 
the drum in an apparently satisfactory 
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Angle control section of LeBus grooved 
drum illustrating load being picked 
up with 10 to 15 wraps of line on 

the drum. This requires from 100 to 


250 ft less line in spooling system. 














Second layer of wraps (center) crossing 
over within same limited area of angle 












































Or Gently Deposits Pipeline 
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ENGINEERING 
MAKES IT 
WORK 


B-W 
PRODUCTION 


MAKES (T 
AVAILABLE 


The LIMA PAYMASTER Shovel-Dragline-Crane, 
manufactured by Baldwin-Lima-Hamilton Corporation 
Construction Equipment Division, Lima, Ohio, gets 
excavating, trenching and backfilling jobs done smoothly, 
swiftly and economically. ROCKFORD Power Take-Off 
CLUTCHES transmit power from the engine. Let 
ROCKFORD clutch engineers help develop precise 


power transmission for your machines. 


ROCKFORD CLUTCH DIVISION Wy). 
1303 Eighteenth Avenue, Rocklord, Illinois, U.S. A ENGINEERING 
BULLETIN 
SENT ON 


REQUEST 


te Avenue 


ROCKFORD CLUTCHES 
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control sections. Double cross-over wave 
causing excess wire line slip between 
crown block and drum is eliminated. 


Third photo is first layer of line being 
wrapped on parallel section of the 
drum. The result is a smooth running line. 


manner, then all is well and nothing else 
can be done for improving.conditions. 

Better wire rope operating conditions, 
however, can be obtained by incorporat- 
ing a special and controlled pyramid 
spooling system.” 

The method necessitates the welding 
of prefabricated grooves on to the plain 
drum core to form a pattern of parallel 
and angle control sections. The parallel 
covers from 75 to 85 per cent of the cir- 
cumference of the drum core. The load 
can be picked up with only 10 to 15 
wraps of line on the drum, and in con- 
sequence a 100 to 250 ft less wire line 
is required in the spooling system. Pro- 
gressive grooving is obtained and the 
old problems of cutting-in, crowding- 
over and whip are eliminated. 

It is important that the fleet angles be 
kept to within small limits, about 144 
deg. Also, stabilizers should function 
with correct weight and height. Tum 
back rollers assist in maintaining the 
correct cross-over on successive wraps, 
particularly in a jack-knife derrick 
where the fleet angle may be excessive. 
The weight of the travelling block, at- 
tendant hook, and elevators is closely 
related to: good spooling when running 
unloaded so as to avoid any cutting-in 
when running back into the hole with 
drill pipe. The combined weight of these 
items (block, hook, and_ elevators) 
should be at least 8000 lb for a well 
down to 7500 ft where six 1 in. or 1% 
in. wire lines are used, or 12,000 |b for 
8 lines. A 12,000 to 14,000-ft well with 
1% in. or 1% in. wire would require 
a combined weight of 15,000 to 20,000 
lb. For depths greater than 15,000 ft and 
a 1%4-in., 13%-in. or a 1%-in. line the 
combined weight should be from 20,000 
to 30,000 lb. 

Spooling operations of the controlled 
pyramid system is less time consuming 
than in the plain drum type because the 
wire will be automatically wrapped. 
groove installation will probably pay for 
itself while wearing out 5000 ft of line 
under usual routine drilling. In other 
words, and contrary to philosophical 
advice, it pays to get ina groove! * 





*Lebus patent. 
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N THE family of Hyatt Hy-Load Roller 

Bearings is the popular A-TS type, one 
of the separable inner race, high-capacity 
cylindrical roller bearings made in two 
diameter series, wide and narrow widths, 
to standard boundary dimensions. 

Separable parts are freely interchange- 
able. Any inner race will fit any roller 
assembly of the same piece number, per- 
mitting non-selective fitting after pre- 
assembling the two bearing parts in sep- 
arable machine elements. 

Interference fit of the inner race makes 
it virtually an integral part of the shaft. 


No accessory device is required to hold it. 

A straight cylindrical inner race permits 
lateral expansion of the shaft through the 
bearing in applications where this is an 
important consideration. 

May be applied with the rollers operat- 
ing directly upon the shaft to utilize larger 
shaft diameter or bearing of smaller size, 
thereby gaining greater shaft rigidity. 

For full information about the “A-TS” 
and other Hyatt Hy-Load Roller Bearings, 
write for Hyatt Catalog 547. Hyatt Bear- 
ings Division, General Motors Corporation, 
Harrison, N. J. 
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Drilling 


* 


This view of ‘‘Cobra"’ bit shows its 
general design. Notice ‘‘Twin-Blast'’ 
slush nozzle that directs mud 
circulation to bottom of the hole. 





This bottom view shows the tungsten carbide 


inserts on the cutters. These inserts have 
been carefully placed to insure 
uniform wear of the cutting elements. 


P 425.214 










This view of a worn bit shows the 
uniform wear on the cutters. It is easy to 
see why drilling rates remain uniform 
throughout the life of the bit. 


Hard Formation Bit Increases Penetration 


More economical drilling in a particular type zone is 


evidenced — Advanced technique may make exploration 


of previously considered ‘‘impossible areas’ possible 


A CRUSH-TYPE hard formation bit has 
been developed.+ In extensive field tests 
this bit consistently gave from four to 
eight times the footage of conventional 
bits when drilling extremely hard and 
brittle formations. 

Before going further it must be em- 
phasized that it is a special purpose bit 
in the strictest sense of the word. It was 
designed for very brittle formations with 
a high compressive strength. It is not a 
cure-all! 

Conventional rock bits will, generally 
speaking, drill a wide range of forma- 
tions satisfactorily but current field ex- 
perience with the new type bit has shown 
that, as the formation becomes softer, 
rate of penetration drops off rapidly. In 
broken formations the bit has a tendency 
to run “rough.” 

Basically, the bit uses the same bear- 
ings and cross roller design as other 
hard formation bits manufactured by 
this ‘company. Instead of conventional 
teeth on the cutters, however, it has a 
series of tungsten carbide inserts im- 
bedded in smooth rollers. The contact 
surfaces of these inserts are spherical in 


*Director of research, Reed Roller Bit Com- 
pany. 

tKnown as the “Cobra,” Reed Roller Bit 
Company. 
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E. A. BOICE* 


shape, which gives the bit an unconven- 
tional appearance. 

The bit is as unconventional in per- 
formance as it is in appearance. This 
fact becomes readily apparent when one 
considers these conclusions that have 
been derived from experience gained in 
extensive field tests: 

Footage per Bit. In West Texas chert 
formations (30 per cent chert content or 
better )the bit was found to drill from 
four to eight times the footage of con- 
ventional hard formation bits. In labora- 
tory tests on still harder formations such 
as pink quartzite (compressive strength 
from 50,000 to 60,000 psi) it was found 
that the bit would drill 15 to 20 times as 
much footage as conventional bits. 

Rate of Penetration was about three 
to four feet per hour in West Texas 
chert formations with the drilling rate 
falling off in softer formations. 

The rate of penetration, in the same 
formation, remains substantially con- 
stant throughout the life of the bit. As 
rate of penetration does not fall off with 
bit wear, some form of torque indicator 
is needed to tell when the cutter bear- 
ings are becoming worn. It should be 
pulled whenever the torque rises ap- 
preciably. 


Drilling Weights and RPM. Field ex- 
perience with bits in the 8%4-in. size 
range indicates that weights of 25,000 to 
35,000 lb are adequate. This is some- 
what less than the weights required for 
conventional bits. 

Relatively slow rotary speeds of 30 to 
50 rpm seem to give best results. It is 
believed that slow rotary speeds give the 
fluid time to clean the bottom of the 
hole, thus avoiding re-cycling of cut- 
tings. 

Circulation Requirements. Best re- 
sults and longest runs have resulted 
when bottom hole circulation, such as 
that obtained with “Twin-Blast” slush 
nozzles, is used. 

In this connection it is important to 
pump enough fluid to maintain the high 
nozzle and return annulus velocities re- 
quired to keep the bottom of the hole 
free from cuttings. 

Geological Considerations. Tests have 
indicated that penetration character- 
istics of this bit are the reverse of those 
found when running conventional bits; 
that is—the harder the formation, the 
faster it drills. 

Unless a geologist is warned, he may 
erroneously conclude that the bit 1s 
striking a softer formation when actually 
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Aurso Se ee 


5 grades le handle 
every well LZ 


The five grades, each made in both rib and flat types offer a 


selection that makes it possible for the operator to strike 
a sensible balance between original cost and service life. Each, for 


its purpose, is the finest seat-and-ball that money can buy. 


AXLOY (high chromium, 
high carbon, molylodenum.) 
Recommended for almost 
every well condition 

except where extreme 
corrosion and abrasion 
conditions exist. 


elon deep well 


plunger pump, 
“TLE” tubing 
liner type. 


Send for Bulletin 5003 giving complete information. 


Autsson lonsper be 


PETROLEUM PUMPING EQUIPMENT 


THERE IS NO ECONOMICAL 
SUBSTITUTE FOR QUALITY 


[FL en 
STRIBU MANUFACTURING CO. * PLANTS — Los Angeles 58, California; St. Louis 16, Missouri. OFFICES — New York City 7, New York; Tulsa 1, Oklahoma; Buenos Aires, Argentina 
ORS — Jones & Laughlin Supply Co.; Great Northern Too! & Supply Co.; Industrial Agencies, Ltd., San Fernando, Trinidad, B. W.1.; Industrias Waldrip & Campbell 
, Caracas and Maracaibo, Venezuela; South American Supply Co., Ltd., Lima, Peru; Sociedad Comercial de Materias Primas Limitado, Rio de Janeiro, Brazil: G. Saavedra 
e Hijos, S. de R. L. Avenida Morelos 31, Mexico, D. F.; Dominion Oil Field Supply Co., Ltd., Calgary, Canada. 
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The lower the expense 
of producing source 
water from wells for 
water flooding opera- 
tions, the greater the 
ultimate profit. 

Reda Pumps for 
source water wells pro- 
vide many ways for 
lowering these produc- 
tion costs. 

Improved design and 
longer operating life 
lower the cost of labor 
per barrel, /ower the 
cost of maintenance per 
barrel, Jower the invest- 
ment cost per barrel, 
lower the cost of fluid 
per barrel. 

Also the ability of 
Reda pumps to produce 
greater volumes in lim- 
ited casing sizes and 
from greater depths 
often reduces the num- 
ber of source water wells 
required, 

Reda engineers have 
long been associated 
with water flooding op- 
erations and are fully 
qualified to assist opera- 
tors in discussing their 
source water require- 
ments. 


PUMP COMPANY 
BARTLESVILLE, OKLA. 
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View of Cobra" bit running on labora- 
tory drilling machine, drilling in granite. 


FOOTAGE 


TIME 


Graph shows difference in drilling 
characteristics of ‘‘Cobra"’ bit compared 
to conventional hard formation bits. 


it has encountered a harder, more brit- 
tle one. 

Economic Considerations. It is too 
early to draw any firm conclusion re- 
garding the economics of running these 
bits but tests indicate that where thick 
streaks of hard, brittle formation are en- 
countered, there is a substantial eco- 
nomy in round trips and drilling time. 
It is believed that bit costs per foot will 
be comparable to conventional bits in 
spite of the high first cost of the bit, as 
each bit gives so much more footage. 
Many round trips and much rig time are 
saved, thus effecting an overall economy 
in drilling costs when using the bit. 

It is impossible to foresee what the 
development of the bit will eventually 
mean to the drilling industry, but it is 
evident that a means has been provided 
for more economical penetration of 
known hard formations. The bit may 
also make possible the exploration and 
production of pay zones heretofore con- 
sidered uneconomical to develop. * * 
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Pipefitters join two Tenite pipe 
lengths together. Except at one road 
crossing, where the pipe is buried 

line runs entirely on surface. 


The 2-in. IPS Tenite butyrate plastic pipe line in left foreground brings crude 
oil to the battery from a pumping well 3300 ft away under constant 30 psi. 
Tenite Pipe installation is in Redwater oil fields, Alberta, Canada. 


Plastic Pipe Invades Oil Fields 


Paraffin deposition is overcome; sovr crude and salt water can 


be piped without corrosion tendencies; installation is rapid 


Sermon Oil Company recently laid 
more than 4000 ft of transparent pipe* 
in the Rio Bravo field, California, which 
serves as a main water line in the offices 
and company houses. 

The transparent pipe is designed for 
oil field use, and is made from a plastic. 
It can be used for flow lines, gathering 
lines, waste water lines, and domestic 
water lines, where pressures do not ex- 
ceed 125 psi and temperatures are at- 
mospheric. It should not be employed 
where artificial temperatures exist such 
as hot water lines, etc., but, as the plastic 
is ciemically inert, the pipe will not 
rust or disintegrate. It is a non-conduc- 


—_— 


*K: own as Kraloy and manufactured by 
Kral: Plastic Pipe Company and sold by Na- 
tions’ Supply Company. 


EXCLUSIVE 


Bob Raab and Dick Kress make joint in Kraloy 2-in. 
pipe laid for Superior Oil Company. 
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Tenite butyrate plastic pipe line is shown ready for hookup to well connection. 

F. W. McEwen of Duplate Canada Ltd., Oshawa, Ontario; Ralph Skinner, 

president, Canadian Equipment Sales and Service Company, Ltd., Edmonton, Alberta, 
and N. C. Taylor, Tennessee Eastman Company, Kingsport, Tennessee 

(left to right), watch Rube Carbol of Canadian Equipment Sales and Service 
connect the plastic pipe line to the pumping well at the test 

installation in the Redwater oil fields near Edmonton, Alberta. 





California trench made by road grader used for pipe. 
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tor of electricity and so unaffected by 
electrolysis. 

Plastic pipe is available today in }) .n- 
dreds of various forms, and in sizes {:>m 
14-in. through 8-in. The basic type }:ipe 
that has been primarily used by the oil 
industry since 1946 is cellulose ace‘ ate 
butyrate. 

Plastic fittings were also used for ihe 
Rio Bravo line, including elbow anc jee 
joints. 

It is available in 54 different form ila- 
tions, as well as in a reprocessed {..rm,. 
The 54 types are guaranteed as to ten- 
sile, elongation, impact. etc. Reproc- 
essed is available only in black, and car- 
ries no guarantee as to its propertie 

To protect the pipe from ultra-violet 
reaction over a period of years, the line 
should be buried in the ground. It is not 
affected by an interior buildup from 
waste water or from paraffin. 

Most important, perhaps, in the usage 
of any plastic pipe is cutting costs, A 
two-man crew can lay the pipe easily at 
the rate of 1000 ft per hour, regardless 
of size, if trenching or backfilling is not 
needed. Even in trenching a large sav- 
ing can be made as it is unnecessary to 
make a flat-bottom trench in which to 
lay the pipe. Initial outlay on plastic 
pipe will be high but a reduction in in- 
stallation maintenance costs will offset 
such an expenditure. 

In Canada plastic pipe* is now in 
service in the Alberta oil fields of Can- 
ada in a surface flow line between oil 
well and tank battery header. For this 
test installation the durable plastic pip- 
ing provides the advantages of light 
weight combined with exceptional 
toughness, plus a high resistance to the 
paraffin collection which is a major 
problem in these fields. 

The flow line consists of some 3300 ft 
of 2-in. butyrate pipe, flexible enough to 
follow the natural contour of the terrain. 
To make the installation, crewmen 
placed 20-ft pipe lengths into position 
along the ground, then joined them 
quickly and permanently together by 
means of a solvent cement. The entire 
3300 ft were strung and connected in ap- 
proximately 5 hr. 

Before final hookup to well and bat- 
tery, the completed pipe line was tested 
under pressure. In normal operation a 
reciprocating pump forces oil from the 
well through the line under a pressure 
of not more than 30 psi. In the test, the 
pipe checked satisfactorily under 107 lb 
pressure—a considerable safety margin. 

This tough plastic piping has proved 
successful in other oil fields for systems 
conducting sour crude oil and salt water. 
where its good corrosion resistance gives 
it long service life. The additional ad- 
vantage that its smooth inner walls re- 
sist wax accumulation, and thus help 
prevent head loss, is expected to prove 
of special value in this new Canadian in- 
stallation. 

{ saving can be obtained by using 
plastic pipe, when it is suited for the 
job. This is primarily a matter of pres- 
sures, temperatures and sunlight. * * 


*Tenite butyrate manufactured by Tenn: -*e 
Eastman Company. 
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NO MATTER HOW HARD THE PULL 


ON THE “FISH” ... WHEN 


YOU USE THE 


WILSON “Hyprautic’ PULLING TOOL 
NO ADDITIONAL THRUST IS 





APPLIED AGAINST THE CASING 


WITH THE ANCHOR 
_ NO 






WEDGING 


OF THESE 


=" 


The Eighteen slips of the Wilson Hydraulic 
Pulling Tool do mot travel on a tapered cone 
or mandrel. They are actuated by pump pres- 
sure and travel straight out to wall of the casing. 


This “no wedging” action is further assurance 
that this is the “Safest Pulling Tool You Can 
Run.” 


Remember . . . with the Wilson Hydraulic Pull- 
ing Tool there are no “J” Slots; you do not have 
to rotate; and it is virtually impossible to stick 
this tool in the hole because of slip action. 


IN CALIFORNIA 
5S. R. BOWEN CO. 


SANTA FE SPRINGS - - VENTURA 
BAKERSFIELD - - - - - AVENAL 


FISHING TOOL DIVISION 


V'ILSON SUPPLY 


SLIPS 


17 — Top Connector 


03 — "“O" Ring 
18 — Body 
19 — Element 


20 — Inner Sleeve 
21 — Slips 
22 — Body Connector 


23 — Bottom Connector 


COMPANY 


Branch Offices 1412 MAURY ST. Sales Offices 


TEAS — Atice Cor ite cae ‘ TULSA, OKLAHOMA 
‘\ce, Corpus Christi, Victoria, Bay City, rf 
Columbus, Barbers Hill, Liberty, Beaumont, Kil- HOUSTON DALLAS, TEXAS 
90re, Monchans, LOUISIANA — Lake Charles, New TEXAS NEW ORLEANS, LA. 
» Houma, Harvey, Shreveport, SHREVEPORT, LA. 
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A few of the 2600 derricks that dot the surface of Lake Maracaibo, Venezuela. 
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Venezuela’s Fabulous Lake Maracaibo 


This lake field produces nearly 9 per cent of the world’s 
oil supply, has an estimated reserve of 5 billion barrels 


L axe MARACAIBO symbol of oil wealth, 
has today become one of the most vital 
strategic areas in the east-west global 
conflict. 

Near the eastern shore of the lake 
2600 oil wells—a billion-dollar forest 
of steel derricks on water—form part of 
the Bolivar Coastal field, the world’s 
largest single oil-producing area. Along 
with 3400 wells on shore, this lake field 
provides nearly 9 per cent of the world’s 
oil supply. Of the world’s present crude 
petroleum production of around 12,000,- 
000 bbl daily, nearly 1,000,000 comes 
from the Bolivar Coastal field. 

Venezuela is the world’s number one 
exporter of oil and the United States is 
its chief customer. Despite its output of 
approximately 6,500,000 bbl daily, the 
United States is not producing enough 
petroleum to meet its present consump- 
tion. Last year the U. S. imported 306,- 
000,000 bbl, of which approximately 70 
per cent was Venezuelan oil shipped 
directly from Venezuelan as well as 
from refineries at Aruba and Curacao. 


B-108 


During the last war Venezuela boosted 
its production 75 per cent, from 508,500 


bbl per day in 1940 to 885,900 bbl daily © 


in 1945. 

Lake Maracaibo, the key area of 
Venezuelan oil production, is a large 
body of water in western Venezuela 
shaped like a pear whose stem is a chan- 
nel connecting the lake with the Gulf of 
Venezuela and the Caribbean Sea. It is 
115 miles long and 70 miles wide, cover- 
ing an area of approximately 5000 
square miles, about the size of Lake 
Erie. Nearly 29 per cent of the lake area 
is under concession to oil companies. 
The Creole Petroleum Corporation, 
Standard Oil Company (New Jersey) 
subsidiary, holds the largest percentage 
of total lake concessions of almost 1500 
square miles. The Mene Grande Oil 
Company (Gulf subsidiary) owns a 
series of parcels within a one kilometer 
strip paralleling the shoreline. The 
Venezuelan Oil Concessions, Ltd., (Shell 


PHOTOS COURTESY HAMILTON WRIGHT 


subsidiary) has three groups of conces- 
sions on the lake and all land conces- 
sions covered by the Bolivar Coastal 
field, which includes the northeastern 
shore of the lake. 

The Bolivar Coastal field was dis- 
covered in 1917 when the Venezuelan Oil 
Concessions, Ltd., brought in a small 
producing well in the La Rosa field, 
known as Santa Barbara No. 1. But 
world attention was not drawn to the 
area until five years later, when, in 1922 
Shell’s fourth well, Barroso No. 2. sud- 
denly blew the drilling tools out of the 
hole and turned into an oil gusher that 
flowed for nine days at an estimated 
rate of 100,000 bbl per day. Under- 
ground sands automatically plugged the 
hole at the end of the ninth day. 

Drilling operations were undertaken 
in 1925 in 10 to 15 feet of water without 
precedent in oil field work as a guide. 
Wooden piles and timber foundations 
were used. But the wood, treated or uot, 
hard or soft, failed to withstand the 
ravages of the teredos, a water-born ‘er- 
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@ Even under adverse operating cohditions, oil field men know that Diamond 
Roller Chains provide reliable satisfactory performance. The more experi- 
ence oil field men have, the surer they are of their preference for Diamond. 


DIAMOND CHAIN COMPANY, Inc. 
Dept. 441, 402 Kentucky Avenue, Indianapolis 7, Indiana 
Tulsa: Office: 2238 Terwilleger Blvd. 


Office and Distributors in All Principal Cities 
Refer to the classified section of your local 
telephone directory under the heading CHAINS or CHAINS-ROLLER 





Qne of the Cooper 
Allis-Chalmers Well 
Servicing Units 
equipped with Dia- 
mond Roller Chains 
operated by Daubes; 
Inc., Ardmore, Okla. 


. 
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Pile driving barge preparing to sink caisson on which flow station will be built. 


mite very active in tropical waters. 

In 1927 the Raymond Concrete Pile 
Company installed the first concrete well 
foundations using 17 concrete piles and 
a concrete base and a wood or steel 
substructure. Auxiliary foundations, be- 
ing necessary during the drilling of the 
well, still employed 80 to 100 wooden 


piles that were removed after drilling 
was completed. 

The wooden pile auxiliary founda- 
tions were completely eliminated when 
land drilling techniques were discarded 
and accessory equipment was mounted 
on barges that could be moved from lo- 
cation to location as wells were drilled. 


Of the 2600 wells on the lake 59 per cent are flowing, others like one in 


foreground, are operating on pumps. 
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Sinking a 160-ft cement and steel caisson. 


Creole developed drilling, repair, and 
pipe-laying barges. One of the largest, 
a diesel electric drilling barge known as 
the “Queen Mary”, was later sold to the 
Arabian-American Oil Company and is 
at present drilling wells in the Persian 
Gulf off the coast of Saudi Arabia. 
After a long struggle with the prob- 
lem of finding a satisfactory foundation, 
the engineers came up with a hollow- 
pile, or caisson-type concrete founda- 
tion that met all the requirements, using 
steel shells with 5-in. thick walls. 
Now, however, use of caissons has 
been abandoned for economic reasons 
and this year Creole has begun at La 
Salina the,construction of mammoth. con- 
crete piles, 200 ft and more in length, to 
serve as foundations for well platforms. 
When the wells are completed, the oil 
is produced either by natural flow, me- 
chanical pumping, or artificial lift 
methods. Fifty-nine per cent of the lake 
wells are natural flow wells where the 
natural gas pressure below the ground is 
sufficient to force the oil (mixed with 
gas and sometimes with water) to the 
surface. Thirty-seven per cent are 
pumped, where natural pressure is in- 
capable of forcing the oil to the surface. 
Artificial lift methods are employed to 
make wells produce when the natural 
reservoir pressures decline to a point 
where they cannot force the oil to the 
surface. The injection method, forcing 
water, gas, or air under pressure into 
the producing formation to drive oil to 
the well, is a common practice. Four per 
cent of the lake wells are on gas lift. 
The new wells are drilled according to 
a basic spacing pattern of a 600-meter 
grid, which covers the producing area. 
Wells may be drilled more closely to- 
gether, but always according to the same 
pattern, i.e., at 300 or 150 meters. Some 
change in the basic pattern may take 
place when off-set wells are drilled for 
competitive reasons. The basic patiern 
has been set as a result of engineering 
studies of the maximum efficient produc- 
ing rates. xe 
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Play-Back System Aids Seismic Exploration‘ 


On of the most interesting develop- 
ments of recent years in the general 
field of geophysical exploration is the 
method and instrumentation devised by 
Dr. J. Jay Jakosky* and John J. Jakosky, 
Jr.,? for recording seismic wave energy 
on a film that can be played back as 
often as desired; and in which by vary- 
ing the circuit parameters any especially 
interesting components may be accentu- 
ated and examined ad infinitum. This, of 
course, is most useful in the so-called 
marginai areas where records of poor 
quality are generally obtained, and the 





tAbstract of a technical paper by J. J. 
Jakosky and John Jakosky, Jr., entitled “Fre- 
quency Analysis of Seismic Waves” to appear 
in the October, 1952, issue of “Geophysics,” of 
the Society of Exploration Geophysicists. 

*Pacific Coast Editor. 

1President, International Geophysics, Inc., 
Los Angeles, California. 

*Chief engineer, International Geophysics, 
Inc., Los Angeles, California. 
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RICHARD SNEDDON* 


elimination of major interference fre- 
quencies is necessary to effective inter- 
pretation. 

The idea of recording on a reproduci- 
ble medium did not originate with these 
investigators but so far as we know they 
are the first to come up with the es- 
sential equipment modifications, adapta- 
tions, additions, and most important 
of all—a highly satisfactory technique. 
All this didn’t take place overnight. 
Early efforts employed several types of 
sound recording and reproducing equip- 
ment, mostly of the phonographic type, 
using wire and tape magnetic recording, 
and variable area and density photo- 
graphic film recording. 

It was found that almost any of the 
better known systems for recording and 
reproducing sonic energy could be used 
in seismic work. The final choice of an 
oscillographic trace photographic re- 







THE 


corder thus became a matter of evalu- 
ating the pertinent factors and deciding 
on the most effective, convenient and 
economic combination. For example, 
while magnetic recording obviated the 
necessity for processing photographic 
film, it was objectionable because it re- 
quired bulky, complex, and costly equip- 
ment. Actually, the magnetic recorder 
and its power mechanism weighed more 
than the entire seismic unit to which it 
was attached. , 

The oscillographic type photographic 
recorder, on the other hand, added 4 
mere 30 lb to the normal load. Apart, 
also, from the considerations mentioned, 
it was noted that the magnetic record- 
ing wave gave a signal/noise ratio about 
5 decibels higher than the photographic 
method. This differential, however. was 
eventually dissipated because the 
greater noise developed in photogra; luc 
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FIG. 2. Broad-band recorder and amplifier unit. 


recording lies well above the seismic fre- 
quencies, and with normal filtering of 
the seismic band, the ratios for the two 
systems seem to be about even. 

The photographic method has the vir- 
tue of simplicity, and is desirable for 
other reasons. Early in the investigation 
it became evident that direct oscillo- 
graphic recordings have certain advan- 
tages over those of the variable area or 
variable density type. Geologists and 
geophysicists are familiar with the inter- 
pretation of oscillographic phenomena. 
and much of the computing as to first 
arrivals, uphole time, weathering, etc., 
can be made directly from the oscillo- 
graphic recording without first playing 
it back. This greatly expedites both the 
computations and the ultimate interpre- 
tations. 

The precision and accuracy of the in- 
struments is highly important. The elec- 
tronic recording and reproducing equip- 
ment must be reliable and enduring. It 
must function with high fidelity and 
have stable gain and phase-shift char- 
acteristics to permit quantitative meas- 
urement. Film travel in the recorder and 
in the reproducer must be in complete 
synchronism and must be sufficiently re- 
stricted as to flutter and “wow,” to main- 
tain an accuracy of + one millisecond. 

Functionally, the operation is de- 
signed to produce a broad-band record- 
ing in the field, and then by subse- 
quently playing back this recording, to 


make as many component separations as ~ 


circumstances indicate to be desirable. 
This will largely be determined by the 
character of the area under investiga- 
tion. and the ultimate purpose of the 
SUIVey, 

A schematic diagram of the complete 
dual-recording set-up is shown in Fig. 1. 
Any desired mixing and filtering may 

used in making the conventional 
Pape: record, and the paper may be de- 
veloped after each shot for immediate 
inspection. At the same time, in parallel 
with ‘he conventional system is a special 
oscili graph for recording the repro- 
ducibie broad-bands. When necessary 
adju-: ments have been made, the oscillo- 
rap! ic camera operates through a re- 
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lay that is in turn operated by the motor 
switch on the paper camera. The seismic 
energy appears as oscillographic traces 
on sprocket drive film, the sprocket be- 
ing driven by a 100 cps synchronous 
motor, equipped with a power amplifier 
that is driven by a precision tuning fork. 
This fork also operates the galvanometer 
that places the timing wave on Trace 13. 

The broad-band recorder and ampli- 
fier unit is shown in Fig. 2. The optical 
and electrical components are in the left 
section of the cabinet, and the mechani- 
cal film transport equipment in the right 
section. Ordinary 35-mm motion picture 
film is used for 13 channel recordings 
and 70-mm film for the 25 channel type. 

Specially designed ribbon galvanom- 
eters (600 cps), with a power output of 
less than one milliwatt for the full ex- 
cursion of the oscillographic trace, are 
used by the recorder. These galvanom- 
eters are driven by tiny. high fidelity. 
tube amplifiers, comprising largely the 
gain and control stages. with low and 
high cutoff to establish the recording 
limits. Such sharp filtering and mixing 
(if desired) takes place subsequently 
when the film is played back through 
the reproducer. Adjustment of the trace 
amplitudes is made through the use of a 
magnifying telescope, and the footage 
of film exposed is recorded by an auto- 
matic measuring device. 

Completed film recordings are de- 
veloped in the usual manner, in the 
computing office (not in the field). This 
takes almost 45 min, after which the roll 
is cut into sections, each covering the 
broad-band section from an individual 
shot. The sections are then spliced into 
loops for observation in the reproducer. 
In the play-back, the film loop cycles 
continuously through the reproducer, 
and is so placed in the device that each 
trace intercepts a separate portion of 
illumination directed from an exciter 
lamp to a photocell. 

The excursions of the oscillographic 
trace as it moves past the scanning slot, 
combined with a light wedge that varies 
the intensity of the illumination as the 
position of the trace alters, cause cor- 
responding variations in the output of 
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FIG. 3. Wave analyzing equipment. 


Drilling and Producing Progress 


the photocell actuated by that trace. The 
photocell output is then amplified and 
passed through the desired electrical! 
circuitry. 

As the investigators are primarily in 
terested in selecting certain frequency 
components of seismic waves, they pass 
the amplified output from each trace 
through a specially designed heterodyne- 
type wave-analyser, and separate elec- 
trically by filtering that damps out 
everything but the frequency component 
of immediate interest. The filtering may 
be of any desired band width and either 
cut-off edge of the filter may be placed 
at any position on the frequency spec- 
trum. A multi-stage, cascade LC band- 
pass filter system, with 40 db/octave 
slopes on both the high and low fre- 
quency sides, is used. 

Changes in the filtering or other elec- 
trical parameters influence the characte: 
and line-up of reflections at any desired 
investigation depth but such effects may 
be,observed visually on a 16-in. cathode 
ray selector tube. Having determined 
the requisite condition, a regular paper 
record is made for computing and inter- 
pretation. Using the 100 cps timing 
wave, recorded on film in the field, when 
the original broad-band record was 
made, timing lines are placed on the 
new record by means of a glow-tube 
timer. 

The wave analyzing equipment is i! 
lustrated in Fig. 3. This, of course, re 
mains at the central computing office 
and consists of mixing, filtering, and 
expanding circuits. The center cabinet 


holds the main control panel, and is 
comprised of separate gain controls for 
setting the level of each channel, and 


the mixing and control circuits. At the 
right is the film transport mechanism. 
The cabinet at the left contains the 
cathode ray tube and electronic timer. 
The right cabinet houses the heterodyne 
wave-analyzer, a compressing and an 
expanding unit for accentuating certain 
components, and the electronic power 
supply. 

The seismic impulse in normal geo 
physical prospecting results from the 
detonation of a carefully engineered 
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explosion. The duration of the explosion 
is measurable in micro or milli-seconds, 
depending on the character and quantity 
of explosive, shot-hole environment, and 
loading conditions. It is well accepted 
that the initial wave front is very steep 
but is quickly and considerably modifiea 
by environmental conditions in the im- 
mediate neighborhood of the shot-point. 
and thereafter is rapidly and progres- 
sively reduced in steepness even within a 
few tens of feet. The rate of change is 
determined by its own geometrical ex- 
pansion and by the transmission and re- 
flection characteristics of the media 
through which it passes. 

Generally, the initial energy consists 
of a relatively wide band of frequencies 
—from a few cycles to many thousands 
of cycles per second. It has been shown 
by previous investigators that in its 
passage through the earth, this broad- 
band impulse loses higher frequencies 
much more rapidly than lower ones, due 
mostly to absorption and scattering. As 
for the lower frequencies, there has 
been recognized a frequency discrimina- 
tion for reflected waves that is believed 
attributable to interaction between re- 
flections from top and bottom interfaces 
of a given reflecting bed. It appears that 
when the bed is an odd number of 
quarter wavelengths thick, the energy 
from the lower interface will be of op- 
posite phase and hence will to some ex- 
tent neutralize the energy from the up- 
per interface. When the bed thickness is 
an even number of quarter wavelengths. 
the reflections from the two interfaces 
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FIG. 4. Frequency spectrum from Louisiana area. 


are of the same phase, are consequently 
additive, and a corresponding increase 
in wave motion takes place. 

At the longer wave lengths, where 
thickness of the beds is much less than 
one quarter wavelength, it is believed 
the reflection co-efficient drops some- 
what directly with frequency, and a 
stratification of relatively thin beds 
tends to be homogeneous to the longer 
wave lengths. Low frequency energy is 











PUMPING WELL EQUIPMENT 


@ Pumping and Flowing Tees 


@ Duplex “Cone-Pak” Stuffing 
Boxes 


@ Berry Pattern Casing Heads 


TUBING HEADS 





Type Tubing Heads 








are interested. 


Manufacturers of 


if |, a 
General Office and Plant 


Telephone 


B-116 


@ Tubing Hangers (Various Types) 


@ Various Types and Designs of 
Tubing Heads, including Stripper 


SOLD THROUGH ALL SUPPLY STORES 


 HROULES 


Oil Field 


oe ee ee ee ee 
17th and Phoenix - 
3-1186 


To obtain more information on products advertised see page E-61 


Whatever items you choose from HERCULES 
. ‘production equipment, you are certain to be 
ba tak satisfied because HERCULES products are proven 

_ by 26 years field and manufacturing experience. 


THE HERCULES LINE INCLUDES: 


@ Slip Type, ‘Overhead 
Packed” 


@ Louisiana Pattern with 
Collar Suspension 


@ Louisiana Pattern with 
Slip Suspension 


MISCELLANEOUS ae 
@ Tubing Spiders 


@ Various other 
equipment ‘ 


Write for free bulletins on the HERCULES products in which you 


momen: 
COMPANY 


Equipment 
P. O. Box 286 


n 
b New 





not reflected appreciably and comes 
back to the surface only by refraction. 
In general, it may be considered that 
the earth acts much like a wide pass fil- 
ter. In each area some of the reflected 
frequencies will be amplified while 
others are reduced. Reflected bands of 
signal energy will be superimposed on 
interfering energy components which 
come back to the surface by refraction, 
air waves, and surface waves—all of 
which are received by the seismometer 
and duly recorded. 

Actually, the total energy received by 
the seismometer is a very complex vibra- 
tion with mostly random relationships in 
amplitude, phase and duration of its 
components. A frequency spectrum of 
the reflections from an area in Louisiana 
is shown in Fig. 4. This is more or less 
typical, illustrating the relatively greater 
amplitudes at the lower frequencies. and 
the loss of energy at the higher fre- 
quencies. The energy distribution is also 
affected by the peculiarities of the seis- 
mometer itself and the manner and place 
of its contact with the ground. In the 
test illustrated in Fig. 4, a 0.7 damped. 
flat response seismometer with a natural 
period of 6.5 cycles was used. With a 
conventional higher frequency peak in- 
strument, an accentuation at medium 
frequencies is to be expected, the degree 
depending on the extent of damping. 

A poor shooting area, contrary to the 
common belief, is one that has too many 
reflection bands, and from which there 
is too much reflected, refracted, and 
random energy with numerous interfer- 
ing bands at about the same energy 
level. On the other hand, good results 
may be expected where the reflected 
bands are well separated in their time 
of arrival and have an energy level 
above the background noise of other 
terference. When such condition- pre- 
vail, little treatment of any sort is Ie 
quired to obtain records with the requl- 
site visual clarity to yield reliable 1 
formation. If the higher energy com 
ponents are not in themselves of prime 
interest, however, it is to be remem)ered 
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that they may mask lower energy com- 
ponents that are. 

There are two well recognized types 
of interfering energy. The first is repre- 
sented by seismic energy that occupies 
a place in the frequency spectrum out- 
side of the reflecting bands being con- 
sidered. The second type may be be- 
ween two or more reflections, or be- 
tween a reflection and some affecting in- 
fuence within the pertinent reflecting 
bands. The first type can be handled 
very well by employing a high pass fil- 
ter, so positioned in the frequency spec- 
trum that its lower cut-off will reject the 
low frequency interference. By the same 
token. interference in the high frequency 
section of the energy spectrum, such as 
wind, shot noise, and high frequency 
surface beds, can be eliminated by em- 
ploying a filter with appropriate high 
\requency cut-off. 

The second class of interference can- 
not be disposed of quite so easily. The 
components in this case offer a much 
more critical filtering problem, particu- 
larly in those areas where the geologic 
column has bedded strata, the thick- 
nesses and reflection co-efficients of 
which are similar. These produce re- 
flected energy components of about the 
same amplitude, lying within a narrow 
range of the frequency spectrum. Sharp 
filtering is necessary to separate the in- 
terfering frequencies and obtain a us- 
able signal /interference ratio. 

Narrow filtering implies the use of a 
peaked or resonant type filter passing 
a narrow band width at the center or 
peak frequency of its amplitude-fre- 
quency curve. Such a filter is usually 
low damping and has a considerable 
“ring” that tends to destroy the char- 
acter of the reflected energy. This type 
of filter is of no value where the reflec- 
tions follow each other at time intervals 
that are less than the duration of the 
ring. Under these conditions, the sepa- 
rate reflections blend into a continuous 
ting, or train of waves, which lack the 
differential characteristics that would 
permit either correlation or identifica- 
tion of the individual reflections. 

Sharp filtering is accomplished by 
using a multi-section, non-resonant type 
filter whose frequency-amplitude curve 
has steep sides and a fairly flat-top por- 
tion of relatively wide band width. This 
type of filter is effective in discrimina- 
ting between two components of differ- 
ent frequencies, by so adjusting that the 
desired component falls within the band 
width of the filter, while the undesired 
component falls outside. When this 
takes place, the rejection is brought 
about ly the steep side of the filter curve 
and net because of a peak or resonant 
condition. Also, by using a sufficiently 
wide hand, the character of the desired 
reflection is preserved and effective 
identification and correlation are ob- 
tained. 

Reflection quality is gaged by line-up, 
repetit!.e pattern, amplitude, envelope. 
and alicnment curvature. The accuracy 
of dip computation depends on align- 
ment aid the outer traces of the record 
are of paramount importance. Accord- 
ing to tie investigators, minor deviations 
from the alignment curvature may at 
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times be overlooked, but serious inter- 
ruptions in slope must be taken seri- 
ously. Structural discontinuities may 
cause apparent mis-alignment. So also 
may topography and weathering, and 
phase shift and modulation. Phase shift 
and modulation, resulting from interfer- 
ence between the desired reflection and 
the undesirable energy, has an effect 
that cannot be computed and can be 
minimized to about the same extent as 
the interference itself is minimized. 

Low frequency interference is usually 
caused by direct or surface waves, shal- 
low refracted waves, and other more or 
less random energy, including air waves. 
These interferences are picked up by 
the seismometers and are often responsi- 
ble for amplitude on the record, larger 
than the desired reflected waves. When 
such waves overload the seismometers 
and/or amplifiers at the instant the de- 
sired reflections arrive, they impair the 
quality of the record. Even when the 
random amplitudes are below the over- 
load point, they still confuse the issue 
and make it difficult to segregate the 
wanted reflections. Because of the high 
energy of direct waves in the immediate 
neighborhood of the shot point, it is nor- 
mally hard to pick a reflected wave in 
the initial part of the recording period. 
Any energy having a level above the 
desired reflections will operate the AVC 
system of the amplifiers and correspond- 
ingly modulate the amplification of the 
reflections. This frequency occurs when 
high amplitude surface waves actuate 
the AVC, pinch down normal amplitude 
of the reflections, and thus impair the 
line-up across the record. 

Fig. 5 is a recording from the vicinity 
of Stillwater, Oklahoma, and illustrates 
interference from both high and low 
ends of the spectrum. Record 1 is the 
original broad-band recording. Examina- 
tion will show the first arrivals at A 
traveling at a velocity of 7200 ft per sec- 
ond; and two low frequency disturb- 
ances at B and C. Super-imposed on the 
traces are some higher frequency energy 
of about the order of 100 cps, and at D 
and E a line up of reflected energy is 
indicated. 


The low frequency components are 
shown in Record 2. They are the 21 cps 
surface longitudinal waves, B, traveling 
at a velocity of about 1090 ft per second. 
Record 3 shows the high frequency com- 
ponents. They are reflections at the de- 
sired depth range coming in at a fre- 
quency of 68 cps. 


It will be noted that the first arrivals 
are not evident on Record 2, the low fre- 
quency record, although they are easily 
seen on the original broad-band record. 
These first arrivals are the direct and 
shallow refracted waves which because 
of the short distance of travel in this 
instance, include a fair percentage of 
high frequency components. Record 1 
also offers proof of the well accepted 
fact that to obtain sharp first arrivals, 
the high frequency components should 
be passed by the filtering system during 
the initial part of the recording. 

Fig. 6 is a record taken in the Haskell 
Reef area of Texas, where conventional 
procedures yield poor records. It illus- 
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FIG. 5. 
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Interference from high and low ends of spectrum. 
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FIG. 6. Shows interference between reflections. 


trates interference between reflections. 
Note reflected energy cutting across the 
record at K, J, I, B, A, and D; and the 
low frequency surface wave (17 cps) 
cutting across Record 2. In Record 3, 47 
cycle reflections are shown at J, I, B, F, 
and D, and a 62 cycle reflection may be 
seen at K in Record 4. The travel time 
relationship would indicate that this lat- 
ter reflection at K is in reef material of 
Middle Pennsylvanian age. The reflec- 
tion at T is near the bottom of the Penn- 
sylvanian and the one at B is probably 
from the Ellenberger. Attention is drawn 
to the reversal in apparent AT between 
the shallow reef reflection at K (-+-9 
milliseconds) , and the deeper reflections 
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from below the base of the reef (-6 at B 
and —7 at D). 

When interference occurs between re- 
flections of the same amplitude, errors 
may be introduced in the observed 
values at AT, as illustrated in Fig. 7. A 
shot point is indicated at SP with the 
near seismometer designated S, and the 
far one, S,,. If then two reflections of 
about equal magnitude, say 30 and 40 
cps, from the same reflecting horizon, 
arrive simultaneously at S,, the relation 
ship will be as illustrated. Assuming 
that A represents the first trough for the 
higher frequency wave, and B represents 
the first trough for the lower frequency 
wave, and since the two troughs have 
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the same relative phase angle, their ef- 
fects will be additive and will result in 
a trough at T. By the same process of 
reasoning, the peaks may be located at 
C and D, with the resultant peak at T.,. 

The relationship at the far seismom- 
eter is indicated in Diagram 3. The 
wave, traveling a greater distance, pre- 
duces the relative phase displacements 
as illustrated, making a greater shift in 
the resultant trough, T,, and the re- 
sultant Peak, T,. This means that the 
yalue of AT will be more than its true 
value when the waves exhibit phase re- 
lations as shown, and will be of lower 
value for reversed conditions. If the 
pulses overlap sufficiently long, the AT 
values will be greater for the second 
series of troughs and peaks, a circum- 
stance that frequently furnishes a check 
on the presence of interfering reflections 
which are additive and slightly out of 
phase. This condition causes the AT 
values across the record to vary progres- 
sively between the first set of troughs 
and the first set of peaks, the second set 
of troughs and the second set of peaks, 
and so on. 

This type of reflection has character 
across the record and when interfering 
components differ sufficiently in phase, 
will break into two separate legs. The 
required phase difference between the 
two reflections depends on frequency 
differences and filter characteristics. The 
more ring in the filter, the greater must 
be the frequency difference. If the sepa- 
ration is satisfactory the distinctive com- 
ponents will have substantially the same 
AT value. Usually, either of the com- 
ponent reflections may be recorded by 
sharp filtering if their frequencies are 
sufficiently different to allow the cut-off 
edge of the filter to be positioned be- 
tween the two. 

Fig. 8 is part of a record taken in 
Louisiana and shows interference be- 
tween waves of about the same ampli- 
tude. Wave motion at periods A and B 
for a 36 cps wave, meeting interference 
from a 25 cps wave, is shown in the top 
record. The step-out time between the 
two outside traces is —3 milliseconds at 
Point A, and —9 milliseconds at point B. 
The 36 cycle component with nearly all 
of the interference removed is shown in 
the lower record. The step-out time is 
about -6 milliseconds on each reflection, 
which is in agreement with tie-in times 
to the adjacent profiles of the traverse, 
and probably represents normal values. 

The purpose of Fig. 9 is to illustrate 
the effect of filter width on record char- 
acter, On top is an original broad-band 
recording from Outlook, Canada. The 
second record was obtained through a 12 
cps wide filter; the third through a 30 
cps filter, and the fourth through a 40 
cps filter, all being centered at 45 cps. 
As the filter width is extended, more in- 
terferins energy is admitted, and 
change- take place in the character of 
the record, the major interference in 
this ins'ance being caused by a 54 cps 
component on the high side of the re- 

lon. centered at 47 cps. 

_As the band width is extended, it is 
interest ng to note the increasing sharp- 
‘hess of the first arrivals, the increased 
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record character, and the better separa- 
tion. The character of the reflections is 
destroyed by the ring of the 12-cycle fil- 
ter, which also masks the reflections that 
follow the big reflection. Discrimination 
is best accomplished here by using the 
edges of a broad-band filter rather than 
the peak of a narrow filter. 

A record from the Shaunavon area in 
Canada is shown in Fig. 10. Here a 20 
cps filter, centered at 35, 54, and 74 cps, 
was used, and it is to be observed that 
35 cps reflections were received from a 
greater depth after the big reflection. 
The 54 cps reflections improve the detail 
in the middle of the record but are miss- 
ing after the big reflection. The 74 cps 
reflections improve the detail on the 
shallow part of the record. These filter- 
ing tests, made at the same amplifier 
gain, were effective in producing a fairly 
good comparison of the relative ampli- 


tudes of the different frequency reflec- © 


tions in the test area. 

Fig. 10 also brings out one advantage 
of the broad-band recording technique 
in this area. The three lower records 
have filtering frequencies so different 
that, because of the narrow filtering re- 
quired, two or three shots would have 
been necessary to bring in the reflec- 
tions. Broadening the filtering to cover 
two or three reflection frequencies was 
ineffective. The desirable procedure here 
was to use a single shot with broad-band 
recording, playing the record back sub- 
sequently through the desired narrow 
filtering. This yields results equivalent 
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FIG. 10. Single shot with broad-band recording. 
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FIG. 11. Top record is play-back used for computing. 


to what might be obtained from two or 
three shots. The saving in explosives cost 
and crew time is obvious. 

There seems to be little doubt, indeed, 
that the play-back technique has an im- 
portant place in geophysical prospect- 
ing. As already intimated, its main ap- 
plication is in the marginal areas where 
records of poor quality are usually ob- 
tained. The adoption of the right type of 
filtering is apparently rather simple to 
determine when playing back the film. 
For the marginal areas referred to, it 
was found necessary in most instances 
to use only enough filtering to remove 
the major interference frequencies lying 
above or below the band-width selected. 
This is usually about 40 cycles wide and 
s0 positioned in the spectrum as to in- 
clude both high and low frequencies. 

The play-back, as might be expected, 
is made in the laboratory and not in the 
field. This is a process that gives the re- 
producer operator a chance to do some 
independent research. He can experi- 
ment with any combination of filtering, 
mixing, amplitude, and modification, he 
cares to try, all in very quick time. When 
his observations on the oscilloscope tube 
indicate that the optimum results have 
been secured, he can then make the 
paper record for computing. 

This general result is illustrated in 
Fig. 11, in which the top record is the 
play-back used for computing, while the 








lower ohe is the original conventional 
recording obtained in the field. Both 
records contain all the essential ele- 
ments, but the clean-up speeds inter- 
pretation by emphasizing _ pertinent 
characteristics; facilitating correlation 
of the computed results; and requiring 
the minimum of adjusting in the final 
interpretation. Enough time is saved in 
computing and interpreting by the play- 
back technique, to more than offset the 
play- back time itself and it is the ex- 
perience of the investigators that the 
quality of the records can be raised one 
or two grades by this procedure. _ 
It is quite obvious that this entire 
development is of real consequence to 
the oil finding scientists. We have long 
contended that one of the greatest in- 
fluences in our continued technological 
advance is an increasing capacity to 
measure smaller and smaller increments 
of everything. The effectual definition 
and design of the play-back technique 
by the Jakoskys is a refinement of me- 
thod that should be classed in this same 
category. It certainly opens the way to 4 
more intimate study of seismic explora: 
tion in all its aspects, and while it has 
already proved its value under specific 
but commonly encountered conditions. 
there is no doubt whatever that its use. 
both as a research tool and as an eX 
ploratory instrument, is likely ‘o be 
quickly and largely expanded. * * * 
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A NEW or improved drilling, comple- 
tion, or production method developed 
within the industry from time to time 
often sets up a chain reaction all along 
the line. One good turn calls for an- 
other, as it were. 

Otis Pressure Control was going along 
very well with its side-door choke, a 
sub-surface production tool it has mar- 
keted for several years and which 
worked very nicely in both singly and 
dually-completed wells. 

About two years ago a new comple- 
tion process—formation-fracturing—be- 
gan to have an influence on the side-door 
choke. In September a new “Type A” 
side-door choke assembly was an- 






















Side Door Choke and Chemical 


Injector Improve Production 









































flow passage of conventional side-door 
assemblies is through the bore o/ the 
choke, which for ordinary wells is an 
adequate conduit, but which retar«s jn. 
jections of gels and other media wnder 
extremely high pressure and in large 
volume. 

The new Type A assembly consists of 













nounced. It has an extra-large by-pass / ; : 
ge Dy-P Locking Mandrel_| a landing nipple mounted concentrically 
ee en within an outer flow sleeve. A large by- Ce 
Land a pass area around the seating nipple pro- 
JENSENS are Now | ms Nipple) vides a flow course of more than 2 sq : 
in. for high pressure and large volume de 
more versatile Injector Assembly, | flow through the tubing. The new choke oil 
| also has a built-in equalizing device to res 
than ever facilitate pulling the tool in the event Co 
| unbalanced or packed-off pressures pro- W 
hibit full equalization across the choke. 
| Inasmuch as the seating nipple is made he 
up within the flow sleeve, the same size ob 
choke can be run in either a 2-in. or try 
| 21%-in. string. ha 
se 
| Downhole Chemical Injector of 
Better methods of using improved in- tig 
hibitors for corrosion control have been pa 
Z continuously made available to opera- 
4 tors in fields with highly corrosive oil ch 
4 and gas production. The introduction of tol 
/ liquid inhibitors three or four years ago ge 
FIG. 4 was a significant advancement, some op- jo 
erators’ engineers say; they claim the we 
For years Jensen Units have been the — in liquid —— — : 
Pg el 
ride of the producer. They cost less to scvantages over stick inhibitors. 100, 
. P it’s better if either inhibitor is injected Bi 
buy, less to install, less to operate and FIG. 3 so that it will go into solution and coat 
less to maintain. the tubing wall from the bottom up. To af 
ai FIG. 1. New Type A Otis side-door choke accomplish this bottom-hole injection as 
Now they are made more versatile assembly with choke in landing nipple to pack one or two of the majors in East Texas fo 
than ever with a new gear reduction off above and below side-door port to first experimented with various adapta- M 
_ unit. It enables a man in the field to nes — lh cnies cleaner tions of gas-lift valves, etc., but they 
quickly change it from single reduc- lower portion of choke is for equalizing piggetnece t a qe pee _ ed a hed 
tion to double reduction, or double to unbalanced pressures to facilitate pulling & SOMROVERS tOSe SeNOEEE Was Comme 
- a : that would allow liquid chemicals to be 
single choke by wire line operations. se 7 aad Dosieael 
: injected into a well as needed. Design 
It’s no problem to change the power FIG. 2. Top view of side-door nipple assembly by Otis engineers the tool is reasonably 
is SDCNE nd coc eun anden with choke in place shows large flow successful and is being used by several 
: . ge area (shaded) of more than 2 sq in.— operators at present, but it will be some 
the counterbalances, or alter the stroke. highly desirable for large-volume fluids time before the field tests meet with 
under high pressure. +9 F . : 
These are only a few reasons for vail a —— _ re yd are 
JENSENS never getting old and fad- FIG. 3. Top view of conventional side-door s The ne the .'s et ~ t yet x 
. Th ! assembly; flow conduit is through bore of choke _- comics: eae 
ing away. There are other reasons, too! (shaded) which is adequate for average high- similar in design to the Otis Type A 
Write for them or ask your local Jensen pressure wells but which restricts injection side-door assembly in that it consists of 
Dealer. of gels, etc., pumped in large quantities, as in a landing nipple made up within an 
formation-fracturing operations. New outer flow sleeve, and an injector valve 
Type A assembly is not recommended for wells device made up on a removable pack-of 
that do not require formation treating. tool. This latter assembly is to open and F 
‘ at close communication between the casing ai 
J e RK Sy E N quiiaialeaemertten tebecenet by Otis ae ae for the Pp emer of = th 
Pressure Control. The assembly allows iquid as it 1s pumped down the 7 : a 
BROTHERS MEG CO corrosion inhibiting liquid chemicals to be and into the tubing. The assembly can it 
e e pumped down the casing and into the tubing pt oy in and page - a wire line ‘ 
° at a point deep in the production string. under pressure as desired. 
Coffeyville, Kansas, U. S. A. | Thus the apparent solution of tle me- a 
Export Office: 50 CHURCH STREET | chanical means of injecting inhibitors T 
| area—especially for formation-fractur- may be as significant as the laboratory P 
NEW YORK CITY ing and other operations requiring a development of the anti-corrosion «hem le 
large conduit through the assembly. The cals themselves. x et ¢ 
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Dr. P. S. Williams 





A department to deal principally with 
development of new methods to improve 
vil recovery has been organized at the 
research laboratory of The Carter Oil 
Company, Tulsa, Oklahoma, Dr. P. S. 
Williams, chief of research, announced. 

The new recovery methods section is 
headed by Dr. Charles D. Russell. He 
obtained his doctor’s degree in chemis- 
try in 1941 from Duke University and 
has been engaged in exploitation re- 
search since joining Carter in 1946. 

“Increased interest in various phases 
of research associated with the produc- 
tion of oil has made it necessary to ex- 
pand this work,” Dr. Williams stated. 

Dr. Eugene M. McNatt, an assistant 
chief of research at the Carter labora- 
tory was named assistant to the chief 
geophysicist of Carter. Dr. MecNatt 
joined Carter in 1939 after completing 
work at Washington University, St. 
Louis, and the University of Colorado at 
Boulder. He will be assistant to H. W. 
Brown, Carter chief geophysicist. 

Announcement was also made of the 
appointment of Sam R. Marsh, Denver, 
as geophysical supervisor of the newly 
formed Northern division for Carter. 
Marsh is a graduate of the University of 





Eugene M. McNatt 


F. G. Boucher 





Carter Reorganizes Tulsa Research Laboratories 


Oklahoma and Baylor University. 

F. G. (Geoff) Boucher was named an 
assistant chief of research at the labora- 
tory. A veteran of 23 years with Carter 
and Jersey Standard affiliates, Boucher 
has been head of the development en- 
gineering section. He began work for 
Humble Oil and Refining Company, 
Houston, in 1929 as a research geophy- 
sicist immediately after graduation from 
the New Mexico School of Mines and 
came to Carter in 1940 as a senior 
geophysicist. 

Work of the development engineering 
section will be divided, with John Eckel 
heading the new drilling methods sec- 
tion and C. B. Scott taking charge of the 
new geophysical engineering section. 
Eckel is a graduate of the University of 
Oklahoma. Scott, an Oklahoma A. and 
M. graduate, has 16 years service since 
joining Carter in 1935. 


Geolog Offices Moved 


Geolog, Inc., has announced a change 
in address of its offices. New headquar- 
ters are at 1516 Gulf States Building, 
Dallas, Texas. They were formerly at 
501 Continental Building, Dallas. 


Football in 1952 was the main topic of discussion by the Houston, Texas, Nomads 
at their regular September meeting. Attending the meeting were Clyde Lee, coach at 
the University of Texas and Jess Neely, coach, Rice Institute. Several foreign guests 
attending the meeting had never seen a football game, but were given an idea of how 
it is played by a short movie of the highlights of the 1951 Southwestern Conference, 
Produced by Humble Oil and Refining Company. Above are foreign visitors in attend- 
ance: Curt Summers, C. M. Summers, Caracas, Venezuela; J. J. J. Van Wiechen, B.P.M., 
The Hogue, Netherlands; W. G. Berry, A. Z. Export SA, Caracas, Venezuela; J. J. 
Progress, Modern Engineering Company, Houston; H. R. Powell, Shell Caribbean Petro- 
leum, Maracaibo, Venezuela; Clyde Lee; A. R. Gouteyron, Shell Venezuelan Oil Con- 
cessions, Maracaibo; and Cecil Griggs, assistant football coach, Rice Institute. 
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John Eckel 


C. B. Scott 


AAODC Holds 12th Meet 


The American Association of Oilwell! 
Drilling Contractors held its 12th an- 
nual convention in Oklahoma City, 
Oklahoma, recently. Subjects discussed 
varied from company-contractor rela- 
tions to the more technical aspects of 
drilling operations. Principal speech 
at the banquet held the second evening 
of the meeting was made by W. C. 
Whaley, president of Sunray Oil Cor- 
poration. His subject was “The Con- 
tractor and the Oil Company.” 

The significance of geology to the 
drilling phase of the industry was dis- 
cussed by Frank Morgan, vice president, 
Richfield Oil Corporation, Los Angeles, 
California, A. W. Thompson, president 
of the Association addressed the meeting 
in the form of a report on the drilling 
industry generally. 


Gas-Injection Method 
For Oil Recovery Studied 


Greatly increased oil recovery and a 
longer productive life were gained 
partly as a result of using gas-injection 
to stimulate output in one area of the 
Cabin Creek field in Kanawha and 
Boone counties, West Virginia, the U. 5. 
Bureau of Mines reported in issuing a 
descriptive report on the operation. ‘The 
report gives results of a study made by 
Bureau engineers in cooperation with 
Pure Oil Company’s Eastern producing 
division. 

Gas-injection, which began in 1935, 
was successful, and if it had been con- 
tinued it is estimated that it could have 
increased ultimate oil recovery in the 
area studied by an estimated 1,660,000 
bbl and extended the productive life of 
the project to 1970, according to the 
Federal report. Without gas-injection. 
water-flooding, or some other secondary- 
recovery method, however, the area 
would have reached an economic limit 
by 1950 with a cumulative output of only 
3,990,000 bbl, as compared with 5,650,- 
000 bbl which Bureau engineers esti- 
mate would have been produced by 
1970 using the gas-injection method. 

The report was written by Joe N. 
Magee and Sam S. Taylor, petroleum 
engineers at the Bureau’s Franklin, 
Pennsylvania, office. A free copy of “Re- 
port of Investigations 4899” can be ob- 
tained by writing the Publications-Dis- 
tribution Section, Bureau of Mines, 4800 
Forbes Street, Pittsburgh 13, Penna. 
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News 


Texas Oil Output in 1952 
May Top Peak Year, 1951 


Texas crude oil production in 1952 
may equal or surpass the mark set in 
the peak year 1951 when the state pro- 
duced 1,010,000.000 bbl, the Texas Mid- 
Continent Oil and Gas Association has 
estimated. 

Using September allowables in cal- 
culating production throughout the 
fourth quarter of this year, the Texas 
Mid-Continent estimated 1952 crude 
production in Texas as reaching 1,037,- 
000,000 bbl. 

Production for the first nine months 
of 1952 was 755,000,000 bbl, compared 
with 747,000,000 bbl for the same period 
in 1951. A strike-induced production cut 
in May dropped daily average produc- 





tion to 2,163,000 bbl, as against the 
previous month average of 2,920,000 bbl. 
For September of this year the daily 
average ran over 3,000,000 bbl, or 7 
per cent above September 1951. With 
demand at high levels, the state’s petro- 
leum industry could pass the 1951 mark. 
It is also estimated state refineries proc- 
essed 63 per cent of Texas’ crude output. 


Mississippi Offshore Test 
Abandoned as Dry Hole 


Gulf Refining Company and Melben 
Oil Company have abandoned the first 
offshore test made in Mississippi as a 
dry hole. Situated in the Mississippi 
Sound, the No. 1 State Mississippi was 
taken to a total depth of 10,751 ft. Test 
was off Hancock County. 
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Visit our booth at the 
Permian Basin Oil Show 
October 16-19, Odessa, Texas 
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B-1 26 To obtain more information on products advertised see page E-61 








Melvin C. Kruse, driller for Loffland 
Brothers, is shown at the brake in Shell 
Oil Company's Jumping Pound Unit No. 8. 
The well is to be drilled to about 10,000 ft, 


Atomic Energy Held 
Important in Oil Search 


“The recent introduction of atomic 
instruments in oil exploration has 
opened up a new geological era,” James 
Mitchel, geophysicist of the Radiac 
Company, Inc., declared recently. The 
use of radioactivity detection instru- 
ments in oil exploration was an unex- 
pected by-product of aerial surveys for 
uranium made shortly after World War 
Il by several Canadian “flying physi- 
cists,” Mitchel reported. 

While prospecting for uranium from 
low-flying aeroplanes, the. Canadians 
used the latest innovation in airborne 
atomic instrumentation, the Scintillo- 
meter, an ultra-sensitive gamma ray de- 
tector, which they had developed. Scin- 
tillation counting disclosed that almost 
invariably around the edges of oil fields, 
there is a “halo” of increased radio- 
activity. The Scintillometer also re- 
vealed that there’is less radioactivity di- 
rectly above the oil fields. 


Oil Recovery in Spraberry 
Ten Per Cent of Potential 


The Spraberry Trend of West Texas 
will not produce more than 10 per cent 
of the petroleum in its reservoir, unless 
better recovery methods are developed, 
William J. Murray told the Centennial 
of Engineering in Chicago, Illinois, re- 
cently. He urged the group of engineers 
to expand research in oil recovery, 
stating that the Spraberry field should 
contain approximately 2,000,000 pro- 
ductive acres when fully developed, com- 
pared with 132,000 in the East Texas 
field, long the world’s largest. 

Murray said the two things that make 
any Spraberry production possible are 
the system of vertical fractures in its 
rocks and the man-made lateral crack- 
ing caused by the Hydrafrac technique. 
He said the problems confronting pro 
duction in the Spraberry and the Scurry 
Reef fields are made more difficult be- 
cause the force driving the oil into wells 
in both fields is that of gas dissolved in 
oil, the least efficient type of drive. This 
type drive recovers from 10 to 25 per 
cent of the oil initially in place, com 
pared with 25 to 50 per cent for a gas 
cap drive and 50 to 80 per cent ior 4 
water drive. A pending unitization plan 
will increase recovery an estimated 158 
per cent, Murray reported. 
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Gas Flaring Continues, 
Texas Commission Reports 


Continued gas flaring has been noted 
in the Texas Railroad Commission re- 

rt for June, which has just been pub- 
lished. The report lists 30 extraction 
plants flaring more than 2.3 billion 
cubic feet of gas during the month. Al- 
though most of this was dry gas from 
which liquids had been removed, part 
was unprocessed wet gas. Total includes 
all plants where flaring exceeded 2 per 
cent of the gas handled. 

Phillips Petroleum Company’s Gold- 
smith plant in West Texas flared the 
largest amount during the month, 590,- 
000,000 cu ft. The Commission has re- 
stricted production in fields connected 
with this plant, in an attempt to curtail 
gas output. An expansion program is 
underway in the plant, including an in- 
creased pipe line outlet for the dry gas 
from the plant. 


Aramco Reports August 

Oil Output Under July 

Crude oil production in Saudi Arabia 
during August amounted to 25,316,284 
bbl, or an average of 816,654 bbl per 
calendar day, Arabian American Oil 
Company has reported. This compares 
with 26,367,901 bbl produced in July, as 
daily average of 850,577 bbl. Crude oil 
production for the first eight months of 
1952 amounted to 207,948,207 bbl, an 
average of 852,247 bbl per calendar day. 


Mining Exploration Feature 
Of SEG Canadian Meeting 


Mining exploration is the subject for 
a two day conference of the Society of 
Exploration Geophysicists being held 
October 27 and 28 in Toronto, Canada, 
it was announced by Ralph B. Ross, 
chairman of the society’s Eastern region 
program committee. Ross, who is assist- 
ant director of the geology division, 
Gulf Research and Development Com- 
pany, Pittsburgh, Pennsylvania, said 
that increasing use of geophysical 
methods in the search for all minerals 
has prompted the society to sponsor this 
first meeting devoted mainly to the dis- 
cussion of mining problems, although 
some papers on petroleum geophysics 
will also be presented. The technical 
sessions will be held in the King Ed- 
ward Hotel, Toronto. 

Ross has appointed W. O. Cartier, 
consulting engineer with McPhar Geo- 
physics, Ltd., Toronto, as general chair- 
man in charge of arrangements. John 
Ratcliffe, of Dominion Gulf, and W. 
Johnson, of Radar Exploration Com- 
pany, serve with Ross and Cartier on the 
arrangements committee. Cartier will be 
assisted also by L. I. Brockway, of Gulf 
Research and Development Company, 
presicent of the Canadian Society of Ex- 
Ploreiion Geophysicists, Calgary, Al- 
berta chapter of the SEG. 

_The two full days of technical ses- 
sions will allow time for presentation of 
18 to 24 papers. A featured paper on 
exploration for natural gas in Ontario 
will | “A Gravity Case History: Dawn 
No. 156, Ontario” by Richard A. Pohly, 
mManaser of the gravity division of Seis- 
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mograph Service Corporation, Tulsa, 
Oklahoma. In his report, Pohly will de- 
scribe an Ontario gas pool found by 
drilling on a “gravity maximum,” which 
is the geophysicists’ term for a geologic 
structure containing materials of greater 
than average density. This well now sup- 
plies natural gas for the people of Cha- 
tham, Ontario, and surrounding towns 
at the rate of 6,500,000 cu ft per day. It 
is estimated that the pool from which 
the well is producing contains 13% 
billion cubic feet of gas and is situated 
on one of five Niagaran reefs which have 
been discovered through gravitational 
exploration methods in the Southwest 
Penninsula of Ontario about 50 miles 
northeast of Detroit and 150 miles west 
of Toronto. 


News 


Test Drilling Begins 
On Sicily Island 

Test drilling has begun in Sicily by 
American oil interests after four years 
of exploration produced “convincing” 
evidence of gas and oil on the Italian 
island. James Harry MacMillan, direc- 
tor of foreign operations for MacMillan 
Petroleum of California, reported that 
Gulf Oil is engaged in preliminary drill. 
ing in the Ragusa area of southeastern 
Sicily, and that the company will also 
drill a deep test on land controlled by 
Mediterranean Oil Company, jointly 
owned by Gulf and MacMillan. The first 
two wells may go as deep as 12,000 ft, 
but McMillan reported they had hopes 
of finding oil at 8000 ft. 













BOWEN | 
RELEASING SPEARS 


Have a Perfect Releasing 
Mechanism | 









Bowen Releasing Spears not only insure 
the ability to pull the fish but also permit release 
at will. In the releasing position, there is no pos: 
sible means of forcing the slips outward. The slips 
are in a neutral slot which insures that they can 
not be expanded to contact the fish. 

For your inside-the-pipe jobs and for hold- 
ing liners and casing while landing, this efficient 
spear—with only six simple parts—gives a positive 
internal grip on the pipe. Easily withstands hours 
of steady jarring, yet release has never been known 
to fail because of its perfect releasing mechanism. 





heath tse att at at cat cake gah aah 


If It’s a Tough Spear Job, Call Bowen! 


Write for a free copy of Bowen’s Operation and 
Instruction Manual which tells of the greater 
service and satisfaction to be obtained from 
BOWEN RELEASING SPEARS. 


MAIN OFFICE AND PLANT: 
\/ \j 11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS. CALIFORNIA 
EXPORT OFFICE 
30 ROCKEFELLER PLAZA 
. NEW YORK CITY, NEW YORE 
EXPORT REPRESENTATIVE: VAL. R. WITTICH. TR 
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Phillips Deepens Well 
In West Texas Area 


Phillips Petroleum Company is deep- 
ening its 12,666 ft well in northeastern 
Andrews County, West Texas. The No. 
1 CC University recovered 1200 ft of 
free oil on a drillstem test of the Wolf- 
camp at 10,595-623 ft. On test of the 
Devonian at 12,513-641 ft the well flowed 
an unestimated amount of oil. It flowed 
an estimated rate of 40 bbl of oil an 
hour for 24% hr on the second test at 12,- 
541-641. Hole will go to 13,500 ft. 


Well Flows 601 Bbi Per Day 


Tide Water Associated Oil Company, 
Western division, has announced suc- 
cessful completion of its Luton NBR 124 
well, Zaca field, California. The new 
well is pumping at the rate of 601 bbl 
per day, from a total depth of 5840 ft. 

















Rotary Rigs Operating in Oil Fields of United States and Canacia* 


Gulf Pacific Oklahoma Mountain New 


Weeks Total Coast Coast 
(August) 

Fourth —___. 2470 478 160 
(September) 

EIR 2518 485 157 
Second _...........2577 512 155 
7... Fee 503 158 


West 
Illinois Rocky Texas Arkansas 
Louisiana Nor?! 
Kansas Canada Mexico Texas Tex 


576 395 464 127 270 


583 416 470 133 2 
618 430 471 138 25. 
621 340 471 136 253 


t=] 





*As reported to the American Association of Oilwell Drilling Contractors by Hughes T: , 


Company. 








New Sand Zone Indicated 


A new sand has been encountered in 
the West Lincoln field of Lincoln 
County, Mississippi, Roeser and Pendle- 
ton, Inc., have found indications of oil 
in the Lower Tuscaloosa zone, where the 
company’s No. A-5 Board of Super- 





visors is preparing to test. The well was 
cemented at 10,672 ft. Cores taken 
through the regular producing interval 
of the field found the sands shaled out. 
The hole was carried on down to con- 
tract depth where an E-log indicated 
oil sand at 10,604-10 and 10,618-38 ft. 





LeBus International Engineers held a meeting in Longview, 
Texas, recently to discuss spooling of wire rope on drilling rigs. 
Shown at the party given in the evening are, left, Frank L. LeBus, 
Sr., and J. T. Carmichael, Brewster, Inc., Shreveport, Louisiana. 
In another group at the party, seated, Frank L. LeBus, Sr., J. B. 
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C. R. Phillips, Shell's drilling superintendent, Canada and 
Peter Gilpkie, exploitation engineer, at the discovery well of 
Shell's Jumping Pound field near Calgary, Alberta, Canada. 
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Harder, Petroleum Service and Supply, C. A. Maracaibo, Vene- 
zuela, E. J. Calk, LeBus, George S$. Jackson, Rotary Sales and 
Service, Ltd., Edmonton, Alberta. 

Standing are L. R. Sanders, Broderick and Bascom Rope, 
Shreveport, and Frank L. LeBus, Jr., Longview. 


Hugh A. Wallis, right, is the field superintendent, Far West 
Oil Company, South Glenrock field, Wyoming, which is on the 
southern extremity of the Powder River Basin. Hugh has spent a 
good many years on various oil patches—12 years in Venezuela. 
He is presently actively engaged in supervising the development 
of the South Glenrock field. At left is Rex H. Byers, field petroleum 
engineer. He spent the war years in the American army and was 
on active duty in Europe. 
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Drilling 
Fourth Zone Productive 
in West Texas Field 


The fourth productive zone has been 
opened in the Penwell-Ellenburger field 
of Ector County, West Texas, with com- 
pletion of Phillips Petroleum Company’s 
No. 1-B Millard. The new well, produc- 
ing from the Fusselman, flowed 44 bbl 
of 43 gravity oil in one hour through a 
small choke on a drillstem test of the 
new formation. Depth was 7397-497 ft. 
The well is being deepened to test the 
Ellenburger at an estimated depth of 
8800 ft. 

“ 


Palo Pinto Zone Opened 


Humble Oil and Refining Company’s 
No. 1-B Mary B. Hall et al has opened 
production from the Palo Pinto forma- 
tion in the Harriett field, Tom Green 
County, Texas. Most production in that 
area comes from the Strawn at around 
4700 ft. The new well flowed naturally 
from perforations at 4336-52 ft, and has 
been given a flow potential of 242 bbl 
of pipe line oil per day through 20/64- 
in. choke. Oil is 41.3 gravity, with gas- 
oil ratio of 1100-1. Tubing pressure was 
330 Ib. 


Gas Well Completed 
In Vernon Pool 


A Cleveland sand gas well has been 
added to the Vernon Pool in Kay 
County, Oklahoma. New well is Dave 
Morgan’s No. 1 Seipel, which has been 
completed for 5,000,000 ft of gas daily 
from perforations at 3047-85 ft. 


New Well in Ohio Pool 


Wray Drilling Company has a new 
well in the central part of New Castle 
pool, Coshocton County, Ohio. The Clin- 
ton sand was logged at 3297-3360 ft, 
with 1,130,000 cu ft of gas and a show- 
ing of oil. It was shot with 110 qt, and 
hole is reported to be filled with oil, with 
gas drowned out. 


Kentucky Field Extended 


In Todd County, Kentucky, Steven- 
son and McGinley’s No. 1 Camp is run- 
ning production tests on the Silurian 
limestone from 1225-1253 ft, a 1-mile 
extension of the Herman East pool. 
Acidized with 1000 gal the well flowed 
20 bb! of oil an hour for 4 hr, and then 
swabbed 5 bbl of oil before being put 
on the pump. 


Oil Well Brought in 
In Louisiana Gas Field 


An oil-producing well has been 
brought in in the South Pecan Lake area 
of Cameron Parish, Louisiana, where a 
arge gas-distillate field was opened 
about a year ago. Pan American Pro- 
duction Company’s No. 4 Miami Cor- 
poration flowed 498 bbl of 35.8 gravity 
oil daily on a 12/64-in. choke through 
casmg perforations in the discovery 
sands at 10,548 to 10,552 ft. Flowing 
Pressure at the new well was 1650 lb 
and gas-oil ratio was 505-1. Gas-distil- 
‘até production had been found prev- 
lously below 12,300 ft. 
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COMPANY OF AMERICA 


P.0. Box 509 «+ Elizabeth, N.J. 
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Telephone: Elizabeth 4-2141 


Copsright 1952, by Victaulic Co. of America 
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THE VICTAULIC METHOD OF PIPING 


EASIEST WAY TO MAKE ENDS MEET 


Time and money-saving “Vic-Groover” Tools 
are only part of the complete Victaulic Method. 
Portable and easy-to-use “Vic-Groovers” are 
available in 9 sizes up thru 6”, prepare pipe ends 
on the spot for quick easy hook-ups with 
Victaulic Couplings and Fittings, and they're 
automatic as to groove positioning and depth! 


The Victaulic Method means a complete 
modern piping system: easy-to-install 
Victaulic Couplings that guarantee leak-proof, 
positive-locked connections with a union at 
every joint ...acomplete line of versatile 
Full-Flow Elbows, Tees, Reducers, and other 
streamlined Fittings unique in their wide 
adaptability ... plus handy “Vic-Groover”’ Tools. 


It’s easy to see why the name “Victaulic”’ 
stands for world leadership in a fast, dependable 
piping method. Make that next job ALL 
VICTAULIC and prove to yourself that whether 
it’s new construction ... repairs... or 
alterations... the Victaulic Method solves 
every piping problem. 


You'll find you save time, work, and dollars 
with Victaulic — “the easiest way to make 
ends meet.” FOR YOUR OWN PROTECTION ... 
make sure you get VICTAULIC! 


Write today for Victaulic Catalog and 
Engineering Manual No. 44-8G. 


28th VICTAULIC YEAR 


California: Victaulic Inc., 2330 East 8th St., Los Angeles 2! 
Canada: Victaulic Co. of Canada Ltd., 406 Hopewell Ave., Toronto 10 
Export: Pipe Couplings, Inc., 30 Rockefeller Plaza, N.Y. 20, N.Y. 
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Drilling 
Oklahoma Field Well 
In Carter County 


Kirkpatrick Oil Company has a 25- 
bbl an hour well in Tatums pool, Carter 
County, Oklahoma. The Goodwin sand 
has been perforated at the company’s 
No. 9 Gray-Williams, at 5350 ft. Fol- 
lowing treatment the well flowed 25 bbl 
per hr through 14-in. choke. 


North Dakota Gets 
47th Oil Producer 


Beaver Lodge Oil Corporation has 
completed its Math Iverson No. 1-B in 
Beaver Lodge field, giving North Dakota 
its 47th producer. Working partners of 
Beaver Lodge are Tioga Petroleum Cor- 


poration and Concord Development. The 
well is the 37th producer in the Wil- 
liston Basin. The new well, completed in 
the Madison formation, is the Williston 
Basin’s 37th producer. It was completed 
with 480 bbl of 44 gravity oil, no water, 
flowing to tanks during the first 24 hr of 
production. Madison formation was top- 
ped at 8263 ft. 


Spartan Well Successful 


Spartan Drilling Company has com- 
pleted its No. 1 Lovett in the new Spar- 
tan pool of San Patricio County, Texas. 
The well flowed 302 bbl of 36 gravity oil 
daily through a 10/64-in. choke from 
8080 to 8088 ft. Tubing pressure was 
1470 lb and gas oil ratio was 741 to 1. 
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permitted them to do. 


own fault. 








Don’t Blame The Politicians 


If someday you and I wake up to discover that our 
American free system of business, industrial, and indi- 
vidual enterprise is gone forever, don’t blame the poli- 
ticians, They will have done only what we have 


Nowhere else have men enjoyed the individual dig- 
nity, personal freedom and unlimited opportunities for 
educational, cultural and material advancements that 
have been ours as a society of free people supporting 
free institutions in the American tradition. If the pater- 
nalistic meddling of professional crackpots and irrespon- 
sible theorists, posing as champions and oracles of for- 
eign idiologies, sell us down the river, it will be our 


So, don’t blame the politicians. 


REMEMBER — We elect them! 
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SPECIFY SPANG—FOR SALE BY DEALERS EVERYWHERE 
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Magnolia Extends Oklaho:ng 
Gas-Distillate Field 


Magnolia Petroleum Company ha:- ex 
tended the East Oklahoma City ga--dis. 
tillate field in Cleveland County, with 
completion of its No. 1 Cauthorn. The 
well was perforated casing at 677-47 
and 6754-64 ft to gage 26,500,000 cu ft 
of gas a day, with 7 bbl of distillate per 
hour through a ¥4-in. choke. 


Coppinger Well Added 
To Hugoton Gas Area 


The three-state Hugoton gas gree may 
soon have its first oil well. Tests at W, 
J. Coppinger No. 1 Beyer in Finney 
County, Kansas, indicate oil. Nearest oi] 
production is 25 miles away. The well 
swabbed oil during an 8-hr test at the 
rate of 80 bbl per hour from 4398-4406 
ft. Producing zone is in the Pennsyl- 
vanian Marmator lime. It is one of the 
few wells ever drilled below the Per. 
mian gas producing zones of the Hugo. 
ton field. 


Magnolia Adds New Well 
To Wayside Oil Field 


A new well has been completed in the 
Wayside field, Adams County, Missis- 
sippi, Magnolia Petroleum Company's 
No. 2 Mable Ellis. The well flowed at 
the rate of 153 bbl of oil per day through 
1/64-in, choke with no formation water 
present. Completion is from perforations 
placed opposite the Netterville sand of 
the Wilcox zone. It was drilled to 6808 
ft and cased with 514-in. pipe to 6690 
ft. Tubing pressure was 420 lb and gas- 
oil ratio 250 to 1. 


El Dorado Refining Well 
Extends Kansas Field 


El Dorado Refining Company has a 
new well in the Edwards North field of 
Ellsworth County, Kansas, It is the com- 
pany’s No. 1 Andrews, which is being 
put on the pump. Good production is 
indicated from the Arbuckle sand, cut 
at 3301 ft and bottomed at 3305 ft. On 
a drillstem test at 3302-5 ft, with stem 
open one hour, 170 ft of clean oil and 
30 ft of water were recovered. 


Phillips Well Best to Date 
In Pondera Oil Field 


Phillips Petroleum Company has 
completed the best well to date in the 
Pondera oil field in Mississippi at its 
Teton “A” No. 1. The well was com- 

pleted with an initial flow of 192 bbl of 
Oil daily following 2000-gal acidization. 
It is 14 of a mile north of Phillips No. 1 
Freda Johnson, which was the original 
discovery well in this Mississippi dis- 
trict. 


New Well Brought in 
In Leduc Canadian Field 

The South Leduc No. 2 well on Crown 
Reserve holdings in the Leduc oil field 
in Alberta, Canada, has been completed 
by Canada Southern Oils, Ltd. On drill. 
stem test the well flowed at the rate of 
1200 bbl per day from the D-2 forma 
tion at 5324-36 ft of 35 gravity oil. 
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Carter Completes 500-Bbl 
Well in Katie Oil Pool 


A 500-bbl per day producer has been 
added to the Katie pool of Garvin 
County, Oklahoma, by completion of 
Carter Oil Company’s No. 4 Gibson 
Estate. On final test, the well flowed 503 
bbl of oil and no water in 24 hr through 
a 34-in. choke. Flow is from the Gibson 
sand at 6878-98 ft. Gravity is 39.3 deg 
corrected, with gas-oil ratio at 735-1. 
Plugged back depth is 7078 ft, and gas 
volume is 369,000 cu ft per day. 


New Beaver Pool Zone Hit 


Gulf Coast Western Oil and Johnson 
and Gill has completed their No. 1 
Tit-Tah for a new sand find in the 
Beaver pool of Stephens County, Okla- 
homa. New producing horizon has been 
identified as the Upper Cisco sand, 
which was perforated at 6622-56 and 
6670-80 ft. It was swabbed and flowed 
30 bbl of oil per hour through 214-in. 
tubing. 


New Well Completed in 
Cranfield Oil Field 


California Company has completed a 
new well in the Cranfield field of Adams 
County, Mississippi. It is the company’s 
No. 1 Cranfield Unit 17, which flowed 
at the rate of 410 bbl of oil and 37 bbl 
of salt water per day through 13/64-in. 
choke. Tubing pressure was 1200 lb and 
gravity of oil 37.6 deg. It was completed 
from casing perforations opposite the 
Massive sand at 10,273-92 ft. 


Gulf Refining Completes 
Mississippi Field Well 


Gulf Refining Company has completed 
its No. 3 Crosby Lumber and Manufac- 
turing Company in the Ireland field of 
Wilkinson County, Mississippi. The well 
flowed at the rate of 148 bbl of oil per 
day through a 14-in. choke, from casing 
perforations at 6693-97 ft, opposite satu- 
rated Wilcox oil sand. Completed at 
6725 ft, tubing pressure was 110 lb, 
gravity of oil 38 deg, and gas-oil ratio 
was 157 to 1. 


Spartan Opens New Oil Flow 


New oil production has been opened 
in the Spartan pool of San Patricio 
County, Texas, by Spartan Drilling 
Company. The No. 1 Lovett flowed 302 
bbl of 36.7 gravity oil daily through a 
10/64-in. choke from 8080 to 8088 ft. 
Tubing pressure was 1470 lb and gas-oil 
ratio was 741 to 1. 


New Canadian Well Hit 
Within Export Line Area 


The second gas well has been dis- 
covered in the Peace River area of Al- 
berta, Canada, 20 miles south of White- 
law field. It is Imperial Oil, Ltd.’s Belloy 
No. 2, which tested the Nikanassin 
formation at 2986 to 3000 ft for gas 
rated at 6,500,000 cu ft daily. This 3- 
mile extension to the discovery well will 
add to the gas reserves at Bellow, within 
authorized export area for the projected 
gas «xport line to the Pacific Northwest. 


Shell Adds Elk City Well 


Shell Oil Company has added a new 
producer to the Elk City field in Beck- 
ham County, Oklahoma, with completion 
of its No. 5 McKinzie. The new well 
flowed from Hoxbar Conglomerate at 
581 bbl of oil in 24 hr from perforations 
at 9752-9890 ft. Gas-oil ratio was 5713-1. 
Total depth was 10,056 ft. 


Bellmont Field Well on Pump 


Anderson-Prichard Oil has put its No. 
1 Wyatt on pump, on south side of the 
West Bellmont field of Pottawatomie 
County, Oklahoma. The Wyatt well 
showed 102 bbl of oil in 12 hr, from 
perforations in the Wilcox at 5016-26 ft. 
Plug-back depth is 5045 ft. 





Drilling 


Humble Brings to 12 Number 
Of Wells in Alabama Field 


Humble Oil and Refining Company 
has completed a new well in the Pollard 
field, Escambia County, Alabama. It is 
the company’s No. 2 H. D. Finlay, et al, 
which is flowing at the rate of 101.5 bb! 
of oil per day through a 1-in. choke. 

Production is coming from the Pilot 
sand of the Lower Tuscaloosa perforated 
at 5965-69 ft. Tubing pressure and cas- 
ing pressure were 230 lb and gravity of 
oil 27.8 deg. Gas-oil ratio was reported 
to be very small. 

The well was drilled to 5976 ft, and 
cased with a 514-in. pipe to bottom for 
completion. This brings the number of 
wells in the Pollard field to 12. 
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READY FOR IMMEDIATE DELIVERY this catalog shows 
how to insure greater productivity and longer life of oil 
and gas wells by using KEN-OIL (oil base) Drilling 
Fluid and KEN-PAK Casing Protector. Four fact-packed 
pages explain the advantages, applications and savings 
achieved by use of KEN-OIL and KEN-PAK. 

It outlines the KEN Field Service features, shows how 
KEN Service Men help you during various drilling 
operations. Contains charts, photographs, helpful data. 
Act now ! Write for your copy today. 























ORPORATION 
OIL WELL DRILLING FLUIDS 
2425 Gundry Avenue, Long Beach 6, Calif. 
205 Irwin Keasler Bldg., Dallas, Texas 





CORPORATION 


Distributors: Mud Control Laboratories, Inc., 150 E. Midwest St., Casper, Wyoming 
1832 W. Reno St., Oklahoma City, Okla.; 111 N. Big Spring St., Midland, Texas 


Petroleum Industries Consultants C.A., Apartado 1953, Caracas, Venezuela. 








To obtain more information on products advertised see page E-61 
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Exploration Activities 











New Discovery Made 
In San Juan Basin 


Stanolind Oil and Gas Company has 
made an important new disovery in the 
San Juan Basin of New Mexico, its No. 
13 USG. The well tested a total of 15,- 
000,000 cu ft of gas on drillstem tests 
in the Mississippian from 6886 to 7063 
ft. Spray of distillate was reported. The 
well had tested 13,000,000 cu ft of gas 
a day on drillstem tests of the Pennsyl- 
vania between 6350 and 6538 ft. 


Illinois Gets New Well 
W. McGuire and Arthur Vandenbark 


have completed a new producer in Gal- 
latin County, Illinois. It is their No. 1 
T. O. Logsdon, which was completed 
from the Aux Vases sand, 2660 to 2670 
ft. On a 24-hr test this well pumped 50 
bbl of oil after a 40-qt nitro shot. 


Deep Production Hit 


The Texas Company has a new deep 
producer in West Baton Rouge Parish, 
South Louisiana. It is the company’s 
No. 1 Baist Cooperage and Lumber 
Company, which was completed to flow 
324 bbl of 36.4 gravity oil daily through 
a 14/64-in. choke, plus 350 bbl of water 
from 10,155 to 10,176 ft. Tubing pres- 
sure was 1450 lb and GOR was 1645 to 1. 


Carter Strike Made 


Carter Oil Company has a gas-con- 
densate discovery well in Bossier Parish, 
Louisiana. It is the company’s No. 1 
Crystal Oil and Refining, which recov- 
ered 1080 ft of condensate and 120 ft 
of drilling fluid from an unidentified 
sand in the Cotton Valley formation. No 
estimate has been made of the volume 
of gas. 


Texaco Discovery Completed 


The Texas Company has opened a 
new pool in Dawson County, Montana, 
. with completion of its No. G-1 Northern 
Pacific Railway No. 4. The well flowed 
191 bbl of oil daily through a 20/64-in. 
choke from the Ordovician formation. 


Total depth is 10,147 ft. 


Arkansas Find Indicated 

An important discovery is indicated at 
Jay Simmons No. 1 Dildy in Miller 
County, Arkansas. The well flowed clean 
oil in 35 min on 34-in. choke at about 
250 to 600 bbl a day on drillstem test 
of sand at 4302-06 ft. Oil was 36 gravity. 
Flowing tubing pressure was 146 psi. 


Best Montana Well Seen 


Shell Oil Company is testing what has 
indicated to be the best well in eastern 
Montana. It is the company’s No. 1 
Zuroff, in McCone County. Testing is in 
the Richey area at about 7200 ft. An 
earlier test recovered about 1058 bbl of 
oil per day, along with about 6 per cent 
of other fluids. The oil is 39 gravity. 
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Wyoming Field Well 
Completed by Husky 


Completion of a new development 
well by Husky Oil Company in the 
Wyoming Grass Creek field, has been 
announced. Kinney-Coastal No. 10 was 
successfully tested in the producing 
Curtis sand. Drilling is progressing sat- 
isfactorily in the much discussed step- 
out in the Five Mile field, near Wor- 
land, Wyoming. (Husky-Wilshire) Gov- 
ernment No. 1 is drilling below 11,646 
ft. Since Husky’s discovery in this field 
(Torgeson No. 1), Sohio Petroleum has 
moved on to a 9430 ft hole northwest 
of this discovery well. The Sohio well 
was drilled by Carter Oil Company in 
1947, and shows of gas and oil were 
logged in the Frontier. 


Richfield Completes Second 
Wheeler Ridge Area Well 


Richfield Oil Corporation has com- 
pleted its second Eocene zone well in 
the Wheeler Ridge area, 25 miles south 
of Bakersfield, California, flowing dur- 
ing initial test at the rate of 1900 bbl 
per day of 35.2 gravity oil through a 
24/64-in. bean, 2150 lb tubing pressure. 

Top of the Eocene sand was found 
180 ft lower than in the discovery well. 
KCL 76-29 was spudded May 18, and 
was drilled to a total depth of 10,202 ft, 
where it was stopped in oil sand. Pro- 
duction is from a 142-ft interval between 
10,060 and 10,202 ft. Seven-inch casing 
was cemented at 10,060 ft, and a 51%4- 
in. liner was landed at 10,200 ft. 

This well encountered a shallower 
productive zone during drilling between 
6260 and 6475 ft. After testing at the 
rate of 1114 bbl a day of 44 gravity oil, 
the zone was cemented behind casing for 
later development. 


Gas-Condensate Field 
Gets Multiple Completion 


Kerr-McGee Oil Industries, Inc., has 
reported discovery of a multiple gas- 
condensate field in Breton Sound, 
Plaquemines Parish, Louisiana, at its 
No. 1 C-1 well. Drilled to a total depth 
of 6880 ft, sand zones were perforated 
at 4132-36 ft, 4500-5, and 4887-93, and 
6729-32 ft. Dry gas was found in the 
upper three zones. The lower gaged 
4,000,000 cu ft of gas and 32 bbl of 
condensate through a 16/64-in. choke. 
Total gas of all zones was estimated at 
more than 100,000,000 cu ft daily. 


Louisiana Field Open 


Humble Oil and Refining Company 
has apparently opened a new oil field 
in the Bayou Chene area of St. Martin 
Parish, south Louisiana. The well, Hum- 
ble’s W. H. Crowson No. 1 was com- 
pleted through a ¥-in. choke for a 
daily flow of 281 bbl of 37.7 gravity oil. 
Gas-oil ratio was 576 to 1. Production 
test was made at 10,691 to 10,696 ft. 
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Phillips Completes Deepest 
Producer in Permian Basin 


Phillips Petroleum Company has com- 
pleted the deepest producer in the 
Permian Basin. The deep well is the No. 
1 Glenna in Pecos County, Texas, which 
was drilled to a total depth of 14,485. 
14,522 ft. It was completed from the 
Ellenburger formation, and came in 
flowing 12,260,000 cu ft of gas plus 3.8 
bbl of high gravity condensate. The 
deep discovery is in an area relatively 
unexplored in the deep zones. Former 
deepest well was Magnolia Petroleum 
Company No. 1 University in Andrews 
County, which produced from the Ellen- 
burger formation at 13,840-84 ft. 


New Strike Indicates Deep 
Zone in Delaware Basin 


Sun Oil Company has a new discov- 
ery in Lea County, New Mexico, at its 
No. 1 Harper et al, which indicates there 
is an oil structure deeper than the Dela- 
ware beds of the Delaware Basin. The 
showing, which was made in the Lower 
Leonard, is the first one in this forma- 
tion of the Delaware Basin. On a drill- 
stem test at 11,665-688, the well recov- 
ered 2500 ft of water blanket cut with 
oil and gas, 3600 ft of 40-gravity oil, and 
75 ft of gassy oil-cut mud, together with 
a blow of sweet gas. Crews are coring 
ahead. 


Discovery Well Opens 
San Joaquin Valley Pool 


A new oil pool discovery has been re- 
ported by General Petroleum Corpora- 
tion, West Coast affiliate of Socony- 
Vacuum Oil Company, Inc., in the Edi- 
son area of San Joaquin Valley, Cali- 
fornia. Its Graham Fee 42-9 was com- 
pleted flowing with an initial production 
rate of 500 bbl daily of 40.3 gravity 
crude oil, 0.7 per cent cut, with 500,000 
cu ft of gas daily through a 16/64-in. 
choke from 5322 to 5388 ft, and from a 
lower zone member of the Jewett-Ved- 
der group. 


Oklahoma Gets Discovery 


The Texas Company and others have 
a new deep bromide sand oil pool 
opener in northern McClain County, 
Oklahoma, at their No. 1 Morehead. The 
new well flowed 65.2 bbl of 42 gravity 
oil an hour through 14-in. choke from 
8812-62 ft. With Texaco in the venture 
are Sinclair and Anderson-Prichard. 


Large Find Made in Canada 


Standard Oil Company of California 
is reported to have a large discovery 
Waskada, Manitoba, Canada. The well, 
situated on the E. A. McGregor farm, 
24 miles east of the Saskatchewan bor- 
der, is reported to produce 200 bbl daily 
of “an excellent grade with little water. 
Drilled by J. Owens Drilling Company, 
the well was brought in from 3200 ft. 
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PARKERSBURG LARGE SINGLE 
TUBE HORIZONTAL SEPARATOR is a far better buy 
than two-tube designs. 
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NET GAS AREA — SQ. INS. 
; i 


Greater cross-sectional area for gas 
flow lowers the velocity of gas, per- 
mitting more effective natural separa- 
tion of the entrained liquid. 
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INTERFACE AREA — SQ. INS. 








It is well established that the 3 basic factors of more 
efficient horizontal separator performance are: 


1. Slower Gas Flow. 
2. Greater Interface Area. 


3. Longer Retention Time. 


The accompanying drawings and charts, comparing 
a Parkersburg 16” Single Tube Horizontal Separa- 
tor with a 12” two tube horizontal separator, clearly 
indicate how the typical Parkersburg Separator 
excels in these three factors . . . why it is a far 
better buy than comparably priced two tube hori- 
zontal separators of equal nominal rating. 
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Greater interface area allows the oil Longer retention time, resulting from 
to attain equilibrium more quickly. De- more volume for the liquid allows the 
gassing is more thorough and complete oil more time to give up its gas. 

. .. foam dissipates more rapidly over 

the larger interface area. 
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Exploration 


Husky Oil Makes Major 
Discovery in Canada 


M. R. McArthur, vice president of 
Husky Oil Company, Cody, Wyoming, 
has announced that Gulf CPR Fiveland 
No. 4 well near Pigeon Lake, Alberta, 
in which Husky Oil and Refining, Ltd., 
is a participant, has an oil column of 
249 ft. This oil column is overlain by a 
gas cap of 246 ft. Fiveland No. 4 is a 
major discovery and not a part of the 
Bonnie-Glenn field. The top of the pro- 
ducing D-3 was found at 6851 ft and 
excellent tests have resulted. Phillips 
Petroleum Company and Standard Oil 
Company of California also participated 





Phillips Hits Third Zone 
In Louisiana Discovery 


Phillips Petroleum Corporation has 
completed a gas-distillate well in Terre- 
bonne Parish, Louisiana, from a third 
producing sand section. The No. 2 Con- 
tinental Land and Fur Company was 
brought in for a calculated open flow 
from casing perforations of 38,000,000 
cu ft of gas daily from perforations at 
9372-76 ft, and a calculated open flow 
of 19,000,000 cu ft of gas at 9240-46 ft, 
and an open flow of 21,500,000 cu ft 
of gas daily from 6620-25 ft. Distillate 
was recovered at the rate of 41 bbl a 
day through a 2/64-in. choke with the 
third test. 
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Proven Grant Tools—Used Where Performance Counts 


Hydrostatic Baiiers 
I ii cccinessiinisscanalbioteeniont’ 
da sivenisieussiaiisiaeaiapetetedl Bulletin No. 15 
Hydraulic Expansion Casing Scrapers...... Bulletin No. 17 
Rotary Underreamers 
Cable Tool Underreamers a 
ere 
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Hydrostatic Perforation Cleaners 


Roller Cutter Shale Bits 

Sand Pumps ............ =e 
Well Cleanout Procedures 

Well and Bottom Hole Scrapers 
Vertical Casing Scrapers... 
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GRANT VERTICAL CASING SCRAPER 


THREE SETS OF CUTTERS are held in expanded position against 
the casing circumference by means of heavy springs... 
CUTTERS ARE SPACED so as to overlap in their contact with 
the casing, provide the most effective and efficient cutting 
action, give better fluid return path... 

HELICAL DESIGN of the hard-faced cutting edges provides 
an efficient shearing-cutting action that completely removes 
burrs and foreign material from the casing wall... 
FOOL-PROOF LOCK holds cutters securely, yet cutters can 
be quickly changed in the field when worn. 

EITHER TUBING OR WIRE LINE can be used for running the 
Grant Vertical Scraper, and full circulation can be estab- 
lished through the tool if necessary. 


See your nearby Grant Representative for details... write 
for Bulletin 59, or see your 1951 Composite Catalog. 


ciiateittala acta mecadaenaal Bulletin No. 11 
Bulletin No. 14 


eiibiiinceheneninaialabunta Bulletin No. 24 
sess Bulletin No, 27 
....Bulletin No, 38 
; Bulletin No. 43-A 
....Bulletin No. 50 
Bulletin No. 51 
Bulletin No. 54 
Bulletin No. 55 
Bulletin No. 57 
Bulletin No. 58 
Bulletin No. 59 
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Write for Descriptive Bulletins on these Grant Tools 


RANT 


OIL TOOL COMPANY 


Main Office and Plant 

2042 E. Vernon, Los Angeles 11, Calif 
Branches Throughout California 
and The Mid-Continent 


Subsidiary: MacClatchie Manufacturing Company 
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Standard Announces New 
East Texas Discovery 

Standard Oil Company of Texa- has 
announced a discovery well, Alice | ack. 
son White No. 1, in the Robinson ‘ake 
area of Chambers County in East Texas, 
The well is producing from a Frio sand 
through perforations in the interva' 10. 
346 to 10,357 ft. Tests established « cal. 
culated open flow potential of 25,000,000 
cu ft of gas per day, with condensate 
recovery estimated at 51 bbl per million 
cubic feet of gas. 


Texas Well Completed 
As Dual Producer 

Drilling and Exploration Company's 
C. C. Gilger No. 1 Emma Bell in San 
Jacinto County, Texas, has been dually 
completed, C. A. Wiggins, president, 
announced. In the first Wilcox sand a 
gas well. was completed at 7810-18 ft 
of 5,000,000 cu ft open flow with 10 bbl 
per 1,000,000 cu ft 60 gravity distillate. 
In the Second Wilcox a new oil zone was 
discovered at 7850-56 ft, the well pro- 
ducing 245 bbl of 35 gravity oil on a 
24 hour test, 12/64 in. choke. The com- 
pany hopes for a 180 bbl per day allow. 
able on the oil and one-quarter of the 
open flow on the gas. 


Shallow Zone Opened 
In Garvin County 


A new shallow oil pool has been 
opened by Shell Oil Company at its No. 
1 Rose in Garvin County, Oklahoma, 
northwest of the Robberson field. First 
proposed as a deep wildcat, the well 
found its first commercial show of oil 
at 2715-36 ft, with recovery of heavy 
black oil on a drillstem test. Second 
show was 1140 ft of 31.5 gravity oil with 
a flow of 62,500 cu ft of gas daily ona 
test at 3649-61 ft. 


New Discovery Made 
In Anadarko Basin 


Continental Oil Company is opening 
an oil pool in the south end of the 
Anadarko Basin in Caddo County, Okla- 
homa. New well is Conoco’s No. 1 
Smith, which pulled a core at 9237-83 ft 
and got 43 ft of gray shale. During a 
3-hr opening in the Marchand sand, gas 
was estimated at “less than 100,000 cu ft 
daily” by the company, and 450 ft of 
oil cut mud that was 25 per cent oil 
were recovered. 


D3 Zone Opens in Alberta 


Amerada Petroleum Corporation may 
have a significant oil strike in north- 
western Alberta, about 50 miles east of 
Grand Prairie. The well is the Crown 
O-F 33-32, which indicated that com- 
mercial production would be found in 
the D3 zone of Devonian reef forma- 
tion. The well was drilled to 9000 ft, 
where it found approximately 90 ft of 
pay formation. It is being completed 
at that depth. The discovery is impor 
tant because finding of production in the 
D3 Devonian reef zone would open for 
exploration a large new area about 200 
miles northwest of the nearest commer 
cial production from the D3 zone. 
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Amerada Opens Fourth 
Oil Field in North Dakota 


North Dakota’s fourth oil field was 
opened recently by Amerada Petroleum 
Corporation’s North Dakota “D” near 
Charlson in McKenzie County. This well 
is in the Nesson anticline, as are the 
other three fields, and is producing from 
the Madison limestone. The well flowed 
127 bbl of 39 gravity oil and 131 bbl 
of water in 24 hr. In its first production 
test after completion it flowed 22 bbl 
of oil and 33 of water in 10 hr. 


Kansas Gets 145th Find 


Petroleum, Inc.’s, Sandrock South 
feld pool opener in Barton County, Kan- 
sas, recently, made Kansas’ 145th oil 
discovery of the year. Pool opener is the 
No. 1 Tucker A, which drew a state 
potential of 504 bbl of oil daily from 
the Kansas City lime formation. 


Rank Wildcat Hits 
Oil in Kansas Test 


Stanolind Oil and Gas Company has 
found oil in a rank wildcat in Finney 
County, Kansas, its No. 1 Beyer. The 
well hit the Kansas City lime at 4374 ft, 
and on a drillstem test from 4374 to 
4385 recovered 2250 ft of oil and 3500 
ft of gas with a bottom hole pressure of 
1260 lb. In the Permian age producing 
rocks operators estimated the well as 
good for 15,000,000 cu ft of gas daily. 
The well is especially important to Kan- 
sas, because it proves the potentialities 
of the state’s deepest, thickest, and most 
extensive deposition. The area covers 25 
or more counties in Kansas and is a 
part of the much deeper Anadarko 
Basin to the south of Oklahoma. 


Texaco Well Completed 
Flowing 256 Bbl Per Day 


The Texas Company has completed a 
new well in Scurry County, West Texas, 
its No. 1 M. F. Fuller, a Pennsylvanian 
reef lime discovery. The well was com- 
pleted for a daily flowing potential of 
256.8 bbl per day of 39.2 gravity oil, 
plus 92 bbl of basic sediment and water. 
Production is through a 24/64-in. tubing 
choke and perforations between 7586 
and 7596 ft. 


Wyoming Find Successful 


Gulf Oil Corporation has a new dis- 
covery in Campbell County, Wyoming, 
at its No. 1 Davis. The well recovered 
% ft of clean 34.3 gravity oil, 90 ft of 
mud-cut oil, and 90 ft of oil and gas 
cut mud on a drillstem test between 
9775 and 9800 ft. Gas surfaced imme- 
eh The well will go down to 10,000 


Indicna Strike Made 


In Gibson County, Indiana, George 
and Wrather and Aubrey and Tennant 

| companies have completed their No. 

Ans\inger from the O’Hara limestone, 
at 2025 to 2029 ft. The well was com- 
pleted for 85 bbl of oil a day on the 
Pump after being acidized with 1500 
gal. It is 2 miles from other production 
and opens a new pool. 


Miami Opens Field 

Miami Operating Company has 
opened a new field in Archer County, 
Texas at its No. 1 Meurer. The wildcat 
pumped 124 bbl of 44 gravity oil a day 
from 4486-9 2ft. Total depth of the well 
is 5105 ft. 


Tests Indicate Utah Find 


Indications of a new discovery have 
been found in Continental Oil Com- 
pany’s No. 1 Unit, Unitah County, Utah. 
The well blew wild for some time, show- 
ing natural gas. Gas broke through 
while drill crews were drilling at 8297 
ft. No estimate has been made yet of 
the volume of gas. 


Exploration 





Britco Oils to Survey 
Canadian Land Holdings 


Britco Oils, Ltd., has announced that 
it has acquired a substantial interest in 
oil production from the Mic Mac No. 3 
well, a D2 producer in the south Leduc 
field, Canada. 

A geophysical survey is being con- 
ducted on Britco’s wholly-owned 30,000 
acres of oil and gas rights in the Duck 
Mountain Forest Reserve, in the Willis- 
ton Basin section of southwest Mani- 
toba, adjoining east of acreage now be- 
ing drilled by Shell Oil Company. Sur- 
vey contract is being carried out by The 
Geophysical Prospecting Company, of 
London, England, and Calgary, Alberta. 
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IT PAYS TO KNOW! | 


Make More Profits From.Marginal Wells 
WITH J-F DYNAMOMETER 


SIMPLE 


ACCURATE 


EASY TO 
% OPERATE 





MARGINAL WELLS 


Lifting costs can be reduced by closer control 
and adjustment of mechanical equipment. In 
one area alone, 25 wells were transferred 
from red to black by operational control with 
J-F Dynamometer. 


COUNTERBALANCING 


About 80% of all wells checked for counter- | 
balance are found to be out of balance in | 
varying degrees. The J-F Dynamometer meas- | 
ures the counterbalance effeci at the polished | 
rod. This enables accurate adjustment for 

normal pumping operation. i 








Pulling of ‘‘GREEN PUMPS”’ 


Unnecessary pulling of pumps results in extra 
labor, material costs and downtime. The 
operations of your pumps may be checked 
at the surface in a few minutes with a J-F 
Dynamometer. The test can be made by the 
foreman, head roustabout or other personnel. 


SUCKER RODS 


Sucker rod failures are caused by load. The 

J-F Dynamometer records the load at every | 
point in the stroke so that detailed analysis | 
can be made ond corrective measures taken. | 








EQUIPMENT SIZING AND 
SELECTION 


Based on facts, accumulated dynamometer 
information is extremely useful in selection 
and installation of proper design and size of 
equipment. 








SIMPLICITY OF OPERATION 


The simplicity of operation of the J-F Dyna- | 
mometer has greatly widened its use for | 
operational control. For example, inexperi- | 
enced personnel, after one day's instruction, | 
can operate the instrument.: 











 JOHNSON-FAGG 
Engineering Company 


3920 South Peoria ¢ Tulsa, Oklahoma 
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Running Tour With Men in 






the Industry 





> William A. Clark has been appointed 
general manager of the foreign produc- 
ing department, The Texas Company. 
Clark, who joined Texaco in 1929 on the 
Pacific ‘Coast, has been in the foreign 
producing department since 1947. He is 
vice president of South American Gulf 
Oil Company and Colombian Petroleum 
Company, Texaco affiliates, and vice 
president of Texas Petroleum Company, 
a wholly owned subsidiary operating 
in the Western Hemisphere and West 
Africa. 


> J. Harlan Johnson, professor of geo- 
logy at the Colorado School of Mines, is 
now in the South Pacific during research 
work on reef islands under the auspices 
of the U. S. Army. 

He is studying coral reefs, limestones, 
and reef growths due to lime-secreting 
sea weeds. 

After flying from San Francisco, 
Johnson set up his research headquar- 
ters in Japan, where he will also spend 
some time visiting Japanese universities 
and museums before his return to the 
U. S. in January. Professor at the School 
of Mines for 32 years, he is on leave of 
absence for the first semester ‘this year. 

His reef studies will take him to the 
islands of Guam, nearby Rota of the 
Mariannas group, Truk, Palau, and 
other small islands in the same area. 

Although he working directly under 
the Army engineers, he will also use the 
navy and local natives to get specimens 
from the reefs. Most specimens will 
come from the shallows, the limestone 
and reef expert declared before leaving 
this country, and studies probably are 
not taking divers more than 25 or 30 ft 
deep. 


> John S. Russell, who has been as- 
sistant district superintendent of Mag- 
nolia Petroleum Company’s Falfurrias, 
Texas, producing district, has been 
transferred to the Chase, Kansas dis- 
trict. He will be stationed at Kimball, 
Nebraska, where Magnolia has recently 
completed three producers and has two 
wells drilling at the present time. 

Henry L. Waszkowski, Jr., formerly 
assistant district superintendent of the 
Healdton, Oklahoma, district, has been 
transferred to the Falfurrias producing 
district as assistant district superintend- 
ent. His headquarters will be at Falfur- 
rias, Texas. 

John S. Goodrich, who has been as- 
sistant district superintendent of the 
Pegasus producing district, has been 
transferred to the Healdton, Oklahoma, 
producing district as assistant superin- 
tendent there. 

Cletus H. Samples, formerly a_pro- 
duction foreman in the Pegasus district, 
has been promoted to assistant super- 
intendent of the Pegasus district. His 
headquarters will be in Midland, Texas. 

John C. Fry, driller in Magnolia 
Petroleum Company’s Gulf Coast divi- 
sion, has been promoted to a drilling 
tools foreman in the Gulf Coast area. 
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>» C. I. Warren, assistant land manager, 
Shell Oil Company, Los Angeles, has 
been appointed area land manager in 
Calgary, Canada. Warren began his 
career with Shell as an oil scout in 
Oklahoma and has been associated with 
the company’s land department for 
nearly 25 years. 

Concurrent with Warren’s transfer, 
H. F. Crandall, division land manager 
at Bakersfield, goes to the Los Angeles 
office as area land agent and will act for 
the land manager in his absence. C. T. 
Crewell, formerly division land mana- 
ger at Ventura, and presently in Los 
Angeles on special assignment, will go 
to Bakersfield to succeed Crandall. 

Also, R. W. Wingo is being transfer- 
red from Canada to Los Angeles as an 
area land agent to augment the com- 
pany’s expanding land organization. 

Dr. R. L. Lupher has been appointed 
to Shell Oil’s Pacific Coast area explora- 
tion staff, Los Angeles. Prior to joining 
Shell in 1945, Dr. Lupher was well 
known in academic circles. For 14 years 
he was a member of the faculty of Wash- 
ington State College at Pullman, Wash., 
as associate professor of geology. 

In 1930 he was awarded his PhD de- 
gree in geology and paleontology by the 
California Institute of Technology. 


>» Raymond A, Williams, Jr., of Dallas, 
Texas, has been named land manager 
for the M. B. Rudman oil and real estate 
holdings. Williams will have headquar- 
ters in Dallas and in Denver, Colorado. 
Before joining Rudman, Williams was 
a partner in the Dallas law firm of 
Alexander, George, Russell, and Pass- 
man. He is a graduate of New Mexico 





C. H. Broussard 


> C. H. Broussard and Curtis P. Har- 
kins have been promoted to vice presi- 
dents of Independent Exploration Com- 
pany. The careers of Broussard and 
Harkins are remarkably parallel. Each 
has been with Independent Exploration 
Company since shortly after leaving 
school, each began as a helper on a geo- 
physical crew and worked his way up to 
party chief. After serving as party 
chiefs, both Broussard and Harkins be- 
came geophysicists and were assigned to 
the general office in Houston. Each has 
been with the company for 16 years. 








Curtis P. Harkins 





Military Institute at Roswell, and S. uth. 
ern Methodist University. During \\ orld 
War II, he served in the Europeay: and 
Pacific theaters and was released ‘rom 
active duty at the age of 21 wit’ the 
rank of Captain. 


> R. R. McCarty, assistant division 
superintendent of Humble Oil and Re. 
fining Company’s Louisiana division, is 
relieving J. G. Sloan, who is absent be- 
cause of illness. 

William Eddis Diamond, rotary 
driller, was promoted to toolpusher at 
the Paradis district, Louisiana division. 

R. L. Meadows, relief toolpusher, Lon- 
don district, transferred to the North 
Texas division as toolpusher. 

L. B. Parker, senior civil engmeer, 
transferred from the gas construction 
division to the Clear Lake construction 
district as district civil engineer. 


>» Maury M. Travis has been transferred 
to Casper, Wyoming as district geolo- 
gist, U. S. Geological Survey, Conserva- 
tion Division, Mineral Classification 
Branch, Washington, D. C. His new ad- 
dress is P. O. Box 400, Casper, Wyo- 


ming. 


> Clifton S. Corbett, manager of So- 
cony-Vacuum Exploration Company, 
Calgary, Alberta, Canada, will be trans- 
ferred to the New York office as advisor 
to the coordinator of domestic produc- 
tion, Hiram R. Moorman, chief geophy- 
sicist of Socony-Vacuum, will succeed 
Corbett. With the recent retirement of 
Dr. Arthur E. Fath, Edward C. Cram 
will follow Canadian operations along 
with other duties as assistant to the co- 
ordinator of domestic production. 





A. E. Woerheide, Jr. 


» A. E. Woerheide, Jr., of Wichita, 
Kansas, a Shell Oil Company exploita- 
tion engineer for 12 years, was named 
petroleum engineer for Byrd Oil Cor- 
poration of Dallas by Colonel D. Harold 
Byrd, president. 

Woerheide joined Shell Oil in 1936 
and has been with that company con- 
tinuously except for four years service 
with the Army Corps of Engineers dur- 
ing the war. He received his engineering 
degree from Missouri School of \ines. 
He spent the last five years as head of 
exploitation engineering in Kansa- 
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NEW SERVICES 


ra 100 
NEW WAYs je NEW 


Doing THIS 


In Perforating, Logging and Fishing Tool Services 4 





6m Latest News About New Tools, Techniques and Services fea) 





A BONUS oF 3472 B/D 


BY USING McCULLOUGH GLASS JET PERFORATORS 


THESE *TEN x x x 
Seen en 
TOUGH WELLS Xx X XK 


THESE SAME *TEN 
TOUGH WELLS WERE 


PERFORATED WITH x x x 
McCULLOUGH x X X 
GLASS JET 

PERFORATORS 


*This is a matter of record. All ten wells had been pre- 
viously perforated with little or no results, Then, they 
were reperforated by McCullough Glass Jet Perforators 
— production doubled, tripled, even quadrupled. Other 
operators have gained a production bonus — so can you! 


The purpose of McCullough Glass Jet Perforators is to 


get more oil from your well. And they do... more oil 





McCULLOUGH TOOL COMPANY 
582°) South Alameda Street, Los Angeles 58, California 
405 McCarty Street (P. O. Box 2575) e Houston, Texas 

EXPORT OFFICE: Los Angeles, California : 


CANADA: Edmonton, Calgary, Grand Prairie, Alb.; Regina, Saskatchewan 
VENEZUELA: United Oilwell Service Co.,S.A.; Caracas, Anaco, Maracaibo 





PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE—ANYTIME. 


~ 
< 


HAD A TOTAL PRODUCTION 
xX X OF 602 BARRELS PER DAY 


PRODUCTION JUMPED TO 
4074 BARRELS PER DAY — 
A TOTAL INCREASE OF 
3472 B/D — AN AVERAGE 
PER WELL OF 347.2 B/D. 


cad 
x 


through clean, full gauge, slug-free holes, deep into the 
formation. You get the power of the jet, plus the efficiency 
of the glass contained charge — harnessed to gain the 


kind of results you want — extra production — more oil 


So, call McCullough TODAY for the hardest shooting 
perforators in the world. Write for Bulletin +301. 





SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpus 
Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, Luling, 
Beaumont, Sherman, Hadacol, El Campo. OKLAHOMA: Oklahoma City, Guy 
man, Healdton. MISSISSIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: 
Great Bend. WYOMING: Casper. CALIFORNIA: Los Angeles, Avenal 
Bakersfied, Ventura. LOUISIANA: Houma, Lake Charles, New Iberia, Shreve 
port. COLORADO: Sterling. NORTH DAKOTA: Williston. UTAH: Verna! 
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> R. N. Freehling was advanced to dis- 
trict petroleum engineer at Casper, Wy- 
oming, engineering department, Rocky 
Mountain division of The Texas Com- 
pany, replacing John B. Flugstad, re- 
signed. In this new position Freehling 
will be responsible for petroleum engi- 
neering activity in Wyoming, northeast- 
ern Colorado, and southwest Nebraska. 

J. B. Ladd was promoted to the posi- 
tion of district petroleum engineer at 
Craig, Colorado, and his territory will 
include northwest Colorado. 

Freehling is a graduate of the Univer- 
sity of Pittsburgh, Ladd of the Univer- 
sity of Kansas. 


> Philip L. McLaughlin has been named 
drilling editor of World Oil magazine, 
Gulf Publishing Company publication. 
He was formerly reservoir engineer for 
Ohio Oil Company in Houston, Texas. 

McLaughlin succeeds W. B. Colvin, 
who has been named to a post in train- 


Houston Nomads’ 
guests recently were: 
F. B. Allaire, drilling 
superintendent, 
CPC, Maracaibo, 
Venezuela; Kraus 
Earhart, Texaco, 
Houston; H. W. R. 
Wardlaw, Asiatic 
Petroleum, Houston, 
Arthur R. Phillips, 
drilling superintend- 
ent, Australasian. 


ing and safety work in Venezuela by 
Socony-Vacuum de Venezuela. A gradu- 
ate of the University of Texas, Mc- 
Laughlin was formerly with Matson and 
Towne Oil Company, Production En- 
gineering Laboratories, and Continental 
Oil Company. 


> E. W. Price has jvined Kingwood 
Oil Company as chief geologist in 
charge of geological and exploratory 
activities. He was formerly division geo- 
logist in Tulsa, Oklahoma, for Stanolind 


Oil and Gas. 


> Harry A. Trueblood, Jr., recently an- 
nounced opening of a new consulting 
office in Sterling, Colorado, 206 Foote 
Building. Prior to opening the new of- 
fice, Trueblood was with California 
Company in its offshore operations, 
barge operations, and inland drilling, in 
Mississippi and Louisiana, and by Mc- 
Dermott and Barnhart in Colorado and 
West Texas. 


Running Tour 


> Cortlandt S, Dietler, division land:yan 
for Argo Oil Corporation has resig ed, 
He will return to independent oi! op. 
eration. 

> Millard W. Smith recently resicned 
his position as vice president in charge 
of land and geological departmen: of 
Anschutz Drilling Company. He wil! be. 
come an independent operator. 


Wayne E. Glenn 


> Wayne E. Glenn, Los Angeles, Cali- 
fornia, petroleum engineer for Contin- 
ental Oil Company’s western region, has 
been promoted to petroleum engineer 
for the southern region, with headquar- 
ters in Houston, it was announced by 
H. F. Nabors, southern region produc- 
tion manager. 

Glenn joined Conoco in 1943 as a 
petroleum engineer in New Mexico. He 
was transferred to company offices in 
Ponca City, Oklahoma, in 1944 and to 
Los Angeles three years later. 


New Members and induction team at 

L. A. Nomads group are, standing: J. D. Hughes, 
Lane-Wells; Floyd C. Cummings, Axelson 
Manufacturing; Hi Cassidy, The McCarty Company; 
W. F. Bettis, Johnston Testers. Seated, Thad 
Randolph, Oil Base, Inc.; Glenn Pitts, Republic 
Supply; H. J. Hagn, Chiksan; Frank L. Tooley, 
Baash-Ross Tool; Elmer J. Weis, Pacific Pumps, Inc. 
Those with signs over their heads are neophytes. 





International guests at right, 

of Los Angeles Nomads September meet 
are: (Standing back) A. E. Giles, 

Standard Vaccum, Sumatra; Bud Miles, 
International Petroleum, Colombia; W. C. 
Lance and J. O. Donovan, Iraq Petroleum, 
Iraq; Arthur R. Phillips, Australasian 
Petroleum, Papua; Larry D. Cannon, Drilling 
and Exploration, foreign division. 

Standing forward, E. W. Conn, R. M, 
Parsons, India; John L. Everett, Mene Grande, 
Venezuela. Seated, Carlos Osoria, Consul 
of Chile; Herbert E. Allred of 
Socony-Vacuum, Venezuela; Harold G. 
Karnes, Iraq Petroleum, Mosul, 

and L. E. Miles, Iraq Petroleum, Kirkuk. 
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Platformer unit 
at Johnson Oil 
Refining Company, 

Cleveland, Ohio. 


Catalysis 


Tue most extensive application of 
catalysis to manufacturing operations 
is that of the petroleum industry”, E. V. 
Murphree told petroleum chemists as- 
sembled in Atlantic City in mid-Septem- 
ber for the 122nd national meeting of 
the 70,000-strong American Chemical 
Society. Murphree is head of the tre- 
mendous research and development or- 
ganization, largest in the oil industry, of 
Standard Oil Development Company. 
ACS is by far the largest organized ag- 
gregation of scientific people on the 
globe today. 

More than 2,600,000 bbl per day of 
petroleum and its fractions are brought 
into contact daily with catalysts for con- 
version to other products with different 
properties, boiling range, octane rat- 
ings, etc., applicable to a multitude of 
uses. These processes employing cata- 
lysts include catalytic cracking, poly- 
merization, alkylation, and catalytic re- 
forming. All rebuild molecules, make 
bigger molecules from smaller, as in 
polymerization, or combine dissimilar 
molecules to build still other molecules, 
as in alkylation; or do a simultaneous, 
mainly two-step job of breaking up — 
“eracking”— large molecules. This is 
followed by rearrangement of these 
fragments internally, or recombining 
them to produce molecular structures 
Possessing properties fitting them for 
uses jor which the original molecules 
were not suited at all. And the catalysts 
are the “workhorses” that get these 
thine. done — many catalysts of increas- 
ing compositional complexity. 

*Ecitor, Refining and Gas Processing. 


ARCH L. FOSTER* 


The future will bring “many improve- 
ments” in all these matters, Murphree 
said. Because of the large quantities of 
material processes by the refinery units, 
even small changes result in large finan- 
cial returns. Among the many jobs wait- 
ing to be perfected are the mild hydro- 
genation of petroleum fractions, to 
eliminate sulfur and improve stability. 
An improved hydrogenation operation is 
needed sadly, to convert heavy residuals, 
Bunker C fuel oil for example, into 
lighter products usable for better ap- 
plications. Already refineries are build- 
ing additional storage, installing many 
new units, with the storage to hold ex- 
cess heavy residual oils neither market- 
able, as is, nor processable with existing 
equipment to give salable products. The 
units are converting heavy oils to useful 
products, or are avoiding completely the 
production of these residues in the first 
place. Some refineries have shut down 
recently because of overflowing storage. 

Catalysts will be applied to conver- 
sion of shale oil to petroleum-like com- 
mercial and industrial products, the 
prophecy says. The lighter naphtha frac- 
tions that are not converted satisfac- 
torily by present catalytic reforming op- 
erations will in the future be treated 
catalytically to yield higher octane 
values. 

“A knowledge of the mechanism of 
various catalytic reactions will increase 
and will expedite the development of 
improved existing and new catalytic op- 
erations,” is the prophetic outlook given 


EXCLUSIVE 
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Command of Refining 


word by Murphree. “Both old and newe: 
data indicate that future developments 
in hydrocarbon chemistry are intimately 
related to a more penetrating analysis of 
solid state behavior, and its correlation 
with catalytic activity,” said Dr. Hugh 
S. Taylor, researcher and professor of 
chemistry at Princeton University, one 
of our world scientific leaders. Catalytic 
materials, Taylor says, include metals 
and those compounds which by reason 
of defect lattice structures, possess the 
properties of semi-conductors including 
hydrides, oxides, sulfides, selenides, and 
halides of the transition metals. 

To judge from the amount of out- 
standing original research data reported 
before the petroleum division of the 
Society, catalysis and the properties, 
preparation, and utilization of cata- 
lysts is far and wide the most important 
technical or scientific subject in the 
minds of the refining industry at present 
In reviewing the current developments 
in catalysts and the recent extensions of 
knowledge of their properties and the 
mechanism of catalytic reactions, two 
types of solid catalysts exist, Phillips 
Petroleum’s Alfred Clark pointed out. 
These are the transition meta!ls—iron 
cobalt, nickel, platinum, etc.,—and solid 
oxide “insulators” ‘such as molybdic 
oxide, silica, alumina, chromia, etc. The 
transition metals are used largely fo 
hydrogenation and dehydrogenation re- 
actions. The solid oxide type catalysts 
promote the reactions of polymerization, 
alkylation, cracking, and isomerization. 
These latter are oxides of the lowe: 
molecular weight elements in Groups 3 
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4, and 5 in the Periodic Table. So far 
the most important of these is the com- 
bination silica-alumina, employed main- 
ly now for cracking heavy hydrocarbons. 
“According to recent work,” says Clark, 
“the catalytic activity of silica-alumina 
is associated with protons located on the 
catalyst’s surface. Dowden postulates 
that the active centers in the catalysts 
are protons originating from the resid- 
ual water that these catalysts always 
contain and situated at cation vacancies 
in the oxide lattice.” Definite behavior 
similarities are found between transi- 
tion metal catalysts, platinum, cobalt, 
nickel, and the transition oxides of molyb- 
denum, chromium, and tungsten (wol- 
fram). The oxides are weaker, catalytic- 
‘tally, needing higher pressures and tem- 
peratures to effect the same results as 
the metals, indicating that the metal ion 
is the dominant influence in the reac- 
tions, and that this explains the lower 
reactivity of the oxides, which have 
fewer metal ions not associated with 
oxygen. A great deal of work has been 
reported that explains in part and sup- 
ports these concepts. Metal catalysts in 
oxidized form, after treatment with air 
at elevated temperatures show little 
catalytic activity; after reduction with 
hydrogen the activity is increased 
greatly, as much as 50 times in some in- 
stances. Alkali addition affects catalytic 
activity largely in many cases. In butane 
dehydrogenation over chromia-gel at 
932 F the cracking reaction, measured 
by carbon deposition on the catalyst, 
allowed only 12-14 hr running cycles. 
When catalyst is soaked in 2.5 per cent 
NaOH solution and then used, the run- 
ning cycle is extended to 55-70 hr by re- 
duction of carbon deposition rate, Clark 
reported. 

By our developed ability to utilize the 
polyfunctional activities of metal-acidic 
oxide catalysts, modifying either their 
physical or chemical properties, we are 
able to combine in one general catalyst 
the reactions of isomerization, hydro- 
genation, dehydrogenation, and dehydro- 
cyclization, Atlantic Refining’s Ciapetta, 
Pitts, and Leum told the chemists’ meet- 
ing. Research has found that a first-class 
isomerization catalyst is obtained by 
combining a hydrogenation agent such 
as nickel, platinum, or cobalt, with a 
highsurface area silica-alumina cracking 
catalyst. Again, Ciapetta has found that 
by treating a silica-alumina catalyst with 
steam and/or high temperature methods 
to reduce its surface area to a value be- 
tween 10 and 65 sq meters per gram (of 
catalyst), and depositing on this catalyst 
quantities of metallic palladium or 
platinum between 0.01 and 2.5 weight 
per cent a catalyst is formed that is very 
active and selective for dehydrogenating 
and isomerizing saturated hydrocarbons 
simultaneously. Houdry Process Cor- 
poration has reported development of 
such a metal-acid oxide catalyst. 


Other investigations show that a fresh 
silica-alumina catalyst alone gives less 
than 5 per cent conversion of n-hexane 
to isomers, in the presence of hydrogen 
at 350 psig. Adding 5 per cent nickel 
converted 72.6 per cent of the hexane, 
nearly all of which is isohexanes; nitro- 
gen instead of hydrogen showed little 
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conversion activity. Isomerization is the 
primary reaction promoted by this cata- 
lyst. Use of one-half per cent of plati- 
num gives a catalyst practically equal 
in activity to the 5 per cent nickel or 
cobalt-containing catalyst, in achieving 
isomerization. Iron and copper show 
very little activity. Thus it is notable 
that any of the good hydrogenation 
metal catalysts when combined with 
silica-alumina produce a good isomeriza- 
tion catalyst. Greater nickel content 
than 4-6 per cent produces more hydro- 
cracking to lower boiling products; 
lower nickel content shows decreased 
catalytic activity. 


These catalysts are activated best in 
hydrogen at 1000 F for 16 hr, lower or 
higher temperatures giving lower selec- 
tivity especially at high conversion rates 
(80 per cent). Lower temperatures de- 
crease the portion of metal reduced to 
the metallic state, reducing the activity. 
Atlantic Refining Company has devel- 
oped a reforming catalyst of the metal- 
acidic metal oxide type in which the 
surface area of the base, silica-alumina, 
has been reduced by appropriate treat- 
ment from 420 sq meters per gram to 
some lower value, as 22 to 65 sq meters 
per gram, to permit the use of higher 
temperatures and to achieve a combina- 
tion of reactions giving the results we 
call catalytic reforming. This catalyst 
is made to give maximum isomer yield, 
“maximum conversion of cyclohexane to 
aromatics.” 

Reaction temperatures for equivalent 
conversions fall as the molecular weight 
of the charge increases. N-octane is con- 
verted equivalently to n-hexane at 75 F 
lower temperature; isomerization .rates 
and yields remain the same. With a low 
surface area silica-alumina, 14 per cent 
platinum catalyst (45 m?/g) at 800 to 
950 F and hydrogen at 500 psig, methy]- 
cyclopentane is converted 23.7 per cent 
at 800 F, 78.1 per cent at 950 F, while 
benzene yield rises from 5.6 to 48.6 per 
cent through this temperature range. 


One of the advantageous reactions of 
these isomerizing-hydrocracking cata- 
lysts is their propensity for hydrogena- 
tion in the presence of molecular hydro- 
gen at 300-700 psig, which prevents car- 
bon deposition on the catalyst, main- 
tains its activity over very long periods 
as compared to straight heavy-oil crack- 
ing catalysts, and obviates the need for 
providing expensive catalyst regenera- 
tive equipment. Indications in patent 
literature are that the UOP Platforming 
catalyst has increased isomerization 
properties improved by the formation of 
“acidic centers” in the alumina by treat- 
ing it with fluorine or hydrogen fluoride. 


Synthetic Fuel Catalysts 


In the general synthetic fuels field, 
Storch of the U. S. Bureau of Mines 
pointed out that in refining shale oil to 
produce largely internal combustion en- 
gine fuels is a special catalytic process- 
ing procedure. Direct conversion of the 
large amounts of nitrogenous and sulfur- 
containing impurities to hydrocarbons 
is a hydrogenation job, including a “hy- 
drogenolysis’ step to yield a product 
suitable for regular refining operations 
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as used on petroleum, Storch st.:\ed. 
Molybdic oxide is one of the hydro: na. 
tion catalysts mentioned, and nee: for 
better hydro-catalysts exists. Two rv ites 
for conversion of shale oil to petrol:am- 
like raw material are outlined; a co: ing 
distillation of the crude oil at 1500 »sie 

g 
with a cobalt molybdate-alumina | 4ta- 
lyst to give jet and diesel fuels di: ect. 
and/or charge stock for catalytic 1 .ck- 
ing to conventional products. The <ec- 
ond route is direct catalytic hydroe «na. 
tion of the crude shale oil at 200 at:os. 
pheres (3000 psig). Only the firs 
method has been carried to an “operable 
state”, and a more selective catalys! js 
needed, Storch stated. 

In hydrogenating coal it has jicen 
found that impregnating the coal by im- 
mersing or otherwise contacting the coal 
with a water solution of the caialyst 
prior to reaction greatly improves the 
results. Using iron, cobalt, tin. and 
nickel chlorides and sulfates, research 
shows that iron and cobalt sulfates are 
far superior to the chlorides in promot. 
ing fluidization of the coal. The chilor- 
ides of nickel and tin are superior to the 
sulfates of these metals in effectiny the 
same essential results, these chlorides 
showing a few per cent greater conver- 
sion than do the sulfates mentioned. (88 
per cent compared to 84-85 per cent. re- 
spectively). Nitriding of iron catalysts 
for the Fischer-Tropsch synthesis, from 
hydrogen and carbon monoxide miv- 
tures, gives more active and more dur- 
able catalysts than do the same metals 
unnitrided. Storch believes that intro- 
duction of boron or silicon into the lat- 
tice of reduced magnetite (Fe,0,), 
“should yield outstanding changes in 
selectivity, activity, and durability” of 
these Fischer-Tropsch catalysts, and 
that these elements must be added to 
the reduced, magnetite by reaction with 
a boron or silicon-containing gas. 

In developing synthetic fuel processes 
Storch states that two reactions are of 
critical importance. One is based on the 
fact that alcohols that cannot form in- 
dividual olefins, alcohols such as methy! 
and benzyl, will react with hydrogen and 
carbon monoxide to form the alcohol 
with one more carbon atom. Methyl 
alcohol forms mainly ethyl] alcohol in 
this way. Benzyl goes one-fourth to 
phenylethy! alcohol, most of the three- 
fourths to toluene. The second reaction 
is that the rate of hydroformylation of 
olefins and alcohols is accelerated by 
cobalt carbonyl or hydrocarbonyl. These 
facts point to the “conceivable” design 
of a process starting with C, to C, ole- 
fins or alcohols and by hydroformylation 
producing gasoline and diesel fuel boil- 
ing range material, with other process- 
ing of the higher boiling products. 

Space does not permit discussion o! 
the large number (more than 20) other 
articles on the many petroleum cliem- 
istry subjects of major interest to the 
industry—combustion chamber deposits, 
spontaneous ignition, analytical pro 
cedures, thermal! reactions, hydrocarbon 
synthesis, and several others. Suffice to 
say that the amount of pertinent, useful 
data presented was as great as that )re- 
sented before this body at any time i: its 
history. ** 
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Determination of 


Orifice Meter Coefficients 


Detailed formulae and methods for 


derivation of conversion and corrections 


factors for orifice meter coefficients 


HU SHAO CHIO* 


Ohirices, especially the concentric, 
thin-plate. square-edged orifices, are by 
far the most widely used of all the pri- 
mary elements for rate of flow measure- 
ments. In a typical oil refinery or oil 
field, about 90 per cent of all flow meters 
in use are orifice meters. It is really an 
everyday, indispensable tool for petro- 
leum engineers. 

When you wish to know the rate of 
flow from an orifice meter, three things 
you must learn: (a) the “differential 
pressure” reading, (b) the so-called 
“coeficient” of the meter, and (c) an 
additional “static pressure” reading, in 
case the flowing fluid is gas. 

The differential pressure and the static 
pressure may be conveniently read from 
the meter, but the orifice meter coefficient 
has to be determined through a series 
of elaborate computations. The value of 
the confficient depends upon the shape 
and sive of the orifice plate, the flowing 
conditions, and the flowing fluid. It is a 
vonsturt for a given orifice and a given 
fluid «: given temperature and pressure. 

Wh+» ordering a flow meter, detailed 


*Kaosiung Refinery, Chinese Petroleum Cor- 
Deratic:. Kaohsiung, Taiwan, China. 











information such as fluid to be handled, 
service conditions, line sizes, etc., are 
usually supplied by the user to the 
meter manufacturer, so the coefficient 
for that specified fluid and conditions 
are usually computed by the manufac- 
turer and are stamped on the name- 
plate of the meter; in that case you sim- 
ply multiply the square root of the scale 
or chart reading by the coefficient to 
obtain the rate of flow. 

In case of square-root-chart or scale, 
the reading itself is the square root, 
therefore, multiplying the reading by the 
coefficient gives directly the rate of flow. 

If the fluid flowing or the service con- 
ditions differ from those of the original 
design, the coefficient must be recom- 
puted to give exact results. 

As was previously stated, it is rather 
easy to find the rate of flow from an ori- 
fice meter provided the coefficient of the 
meter is already known. If it is necessary, 
however, to work out a coefficient for a 
newly installed meter before knowing 
the rate of flow, in such case, some 
knowledge of the meaning, the use, and 


EXCLUSIVE 


THE PETROLEUM ENGINEER, October, 1952 





P 683.3 


the method of computation of the co- 
efficient is required. 

This paper consists of three parts: the 
first part deals with the basic principles 
of orifice, the second part deals with the 
measurement of liquids and the third 
deals with measurement of gases, espe- 
cially of natural gas. 





PART 1 





Derivation of 
Base Theoretical Equations 
Consider the flow of a fluid through 
an orifice as shown in Fig. 1, and focus 
attention on sections 1 and 2. Section 
1 is taken as being at a point just before 
the flow stream starts to converge, i.e., 
at a sufficient distance upstream from 
the orifice so that the stream lines of the 
flowing fluid are parallel to the axis. 
Section 2 is taken downstream at the 
point of minimum flow area, i.e., at the 
“vena contracta,” where the stream lines 
have again become parallel. 
Total energy balance over this’ sys 
lem is: 


X, + PY) 2. 
2g 
{- E, + q+ W= X, + Pov, | 


u,~ 


2g 


mes 6 w +» &) 


where: 

X= elevation of fluid above 
datum line, potential energy 
of fluid or potential head 

u,?/2g = kinetic energy of fluid o1 
velocity head 

pv = work done by the fluid or 
flow work, pressure head 

W = work done by outside device 

q = heat added to the system 
from external source 

E = internal energy of fluid 

u = velocity of fluid 

p = static pressure of fluid 

v = specific volume of fluid 

g = acceleration due to gravity 

Inscriptions 1 and 2 denote values at 
Sections 1] and 2. 

According to the first law of thermo- 
dynamics, 


2 
q— (E,—E,) = \r oe 
1 


where F = friction loss 
so eq. (1) becomes: 


u.” 
X, +p. ¥, ++ 


2 u,, 
fp dv—F+W=X,+p,¥.+ 5 
1 “5 
(2) 


which is the mechanical energy balance 
over Sections 1 and 2 and known as 
Bernoulli’s Theorem. 

Since 


2 2 

p dv-+ p,v, — p,v, = — | v dp 
1 1 
eq. (2) becomes 





C-5 








i ha ee ee ee Pe 
iT, J 2+ 


2 
nad! sh. senate o's nano 

2g 
As the short space between Sections 
1 and 2 may be regarded as an isolated 
system, there can be no energy added 
from without in any possible form, there- 
fore W = 0. Also, assume Sections 1 and 
2 are at the same level from the ground 
line, so X, = X,. The frictional force 
between the two sections may be as- 
sumed for the moment to be negligible 
and later corrected by an over-all factor, 
so F = 0. Equation (3) then becomes: 


u,” —u 


wh wie « 
2g |: 


Again, assume the fluid is of constant 
density at 1 and 2. With a liquid this is 
true; with a gas, however, there is a 
slight error here that we will correct 
later by the use of an expansion factor. 
Equation (4) may be then written in 
the form: 


“ 7 — = (p, — P.) se (5) 


Which means that the work done by 
the fluid between these two points is 
equal to the change in kinetic energy. 

If the flowing fluid is a liquid and we 
connect a gage glass at 1 and another at 
2, the height of the liquid column risen 
in the glass at 1 is pv and at 2 is p,v, the 
mathematics of this consideration is not 
changed by using a gas as flowing fluid. 

Let the difference in height of the two 
liquid columns be AH 


AH = p,v— p.v 
we have 
u,? —u,* = 2gAH > & a ee 


in which 


‘AH = differential pressure or pres- 
sure loss across the orifice plate 
at point of pressure measure- 
ment, expressed in feet head of 
flowing fluid. 

Equation (6) is known as the Hydrau- 

lic Formula. 

In order to apply Equation (6), we 
must know the diameter of vena con- 
tracta, which is variable and impossible 
to determine. The relation between area 
of vena contracta and area of orifice de- 
pends upon many factors, such as pat- 
tern of flow. ratio of orifice diameter to 
pipe diameter, etc., therefore we have 
to use the orifice diameter instead of 
vena contracta diameter and later cor- 
recting for the relation of the two as a 
part of an efficiency factor. 

Let u, = velocity of fluid at the ori- 
fice. 

Use u, to replace u,, in Equation (6), 
we obtain 


where: 





C, = a factor te compensate the effect 
for vena contracta. 


Since 

we . A, _ D? a: 

. = = eee 
where: 


d = diam. of orifice bore 

D = internal diam. of pipe 
A, = cross sectional area of pipe 
A, = actual orifice area 


substitute u, in (7), 


d* 
yes = C,¥ 284 H 


The ratio of d/D is usually denoted 
by 8, the factor 1/(1— B*)% is called 
velocity of approach factor. 

Let C, = velocity of approach factor, 
then 


u, = C, C, ye H. . (8) 


Because there are also turbulences in 
the flow pattern, which cause internal 
and external friction, we add a third fac- 
tor C, to cover these effects. 





"sty = Cy CC, Y 26.4 H. (9) 


in which 
C, = effect of vena contracta 
C, = velocity of approach factor 


a 
C, = effect of turbulence 
These three factors are combined into 
a single factor E, called “coefficient of 
discharge,” or “efficiency” of the orifice, 
the value of which must be determined 
by experimental work. 
Rewrite Equation (9) into a more 
general form: 


|-———__—_—— 


u=E® 2¢aH . . (10) 


Which is the basic formula for fluid 
flow through an orifice. Multiply Eq. 
(10) by time and area factors, which 
gives volume rate of flow. 

Since 


V = u,A, = u,A,, 
V=E A, ¥2eaH . (11) 


where V = volume of fluid passing 
through orifice per unit time. 

Equation (11) is the basic formula 
for orifice measurement, which states 
that the rate of flow for any given orifice 
and pipe is proportional to the square 
root of the head of pressure loss across 
the orifice plate. This is the basic prin- 
ciple of all orifice meters. 





PART 2 





Liquid Measurements 
Liquids are practically incompressi- 
ble, therefore no important effect of 
static pressure variation is involved in 
the measurement of liquid with orifice 
meters. The static pressure recording 
system is not required on a liquid flow 


THE PETROLEUM ENGINEER, October, | 952 





meter as on a gas flow meter. This ct 
simplifies the calculation of the evef. 
ficient to some extent, since no correc} ion 
for base pressure and expansion effe:: js 
needed. 

The variation in viscosity of a liquid, 
however, offers a very troublesome (ac. 
tor that introduces much more comp|ica- 
tion in the determination of liquid flow 
coefficients than it does in gas work 


General Equation 
In practical work, the rate of flow of 
a liquid is obtained by multiplying the 
square root of the differential pressure 
or head loss in inches of water, by « co- 
efficient, 


Q=c’¥h (2) 


where 
Q = rate of flow 
C” = an over-all orifice flow coefficient 
h = differential pressure as_ regis. 
tered by the meter, calibrated in 
inches of water 
The coefficient C” comprises all fac- 
tors that will effect the true flow meas- 
urement. It is composed of many terms 
of individual constants and correction 
factors, each corresponding to a single 
effect respectively. The combined result 
is a multiplier C” used to obtain the 
actual flow rate. It is really the quantity 
of liquid that flows through the orifice 
during unit time when the differential 
pressure is 1 in. of water. 


Cc” = N X F,’ X F, X Fi X F, X 
F.XF; . . . (13) 


in which 
N = unit conversion factor, a con- 
stant depending on the unit by 
which Q is expressed 
F,’ = basic factor of orifice for liquid 
flow = 327.421Ed? 

F, = correction factor for weight of 
liquid above manometer mercury 
(seal liquid) 
correction factor for variation in 
density of liquid with tempera- 
ture. 

F, = correction factor for specific 
gravity of the liquid 

F., = correction factor for thermal ex- 

pansion of primary element 

F, = correction factor for viscosity or 

Reynolds No. 

These factors will be discussed one by 

one in later sections. 


rj 
o 
il 


Derivation of Basic Practical 
Equation for Liquids 
In deriving the practical flow formula 
we arrived at the fundamental equation 


V=EA,¥ 2¢AH . (dy 


In practical work, we usually wish to 
express the rate of flow in gallons pet 
hour, and the head not in feet of the 
flowing fluid, but equivalent inches of 
water. 
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Since 
1 cu ft = 7.4805 gal 
= 32.17 ft/sec/sec 
AH= Ah/12 


substituting all known values in eq. (11) 





V=EA,¥2¢aH 





(iz) 

T — 

12 

E—A~74_x qa 


7 e(=* < 3600 X 7.4805 
” 4X 144 





or 
V=s0Ed Wah 


where , 
V = rate of flow in gallons per hour 
E = efficiency factor 
d = diameter of orifice in inches 
Ah = differential head in inches of 
flowing fluid 


h’ = differential head converted to 
inches of water, with air on sur- 
face of mercury 

G,; = sp gr of flowing liquid at flowing 


temperature, (water at 60 F 
sn 1) 
WY 
* V=340 E d?4/—. (14) 
Gy 


Correction for Weight of Fluid 
Above Manometer Mercury 


In actual case, the differential head is 
the reading of Hg manometer converted 
to inches of water. When mercury in the 
manometer gage is displaced, the liquid 
displacing it adds to the differential ex- 
isting at the orifice an amount equal to 
the head between the upper (low pres- 
sure chamber) and lower (high pressure 
chamber) surface of the displaced mer- 
cury. See Fig. 2. 


, G, 
h=W+he* 
>... = G,-G, 
wh =G,ah =h( +) 
_ )f 13:557-G, 
13.557 


where 
h = gage or chart reading cali- 
brated to inches of water at 
60 F, with liquid above Hg 
surface 
G.= sp gr of liquid displacing Hg, 
(water at 60 F = 1) 
G,, = sp gr of Hg = 13.557 (water at 
60 F = 1) 
Substitute h’ for h in (14) 














WG. 2. 


13.557 — G, 
13.557 


ze i ~ — 


Let F, = correction factor for weight 
of liquid above Hg. 

For convenience, it is desirable to ar- 
range the constant and correction factor 
F, in Equation (13), so that if water 
at 60 F is used as displacing liquid, the 
factor F, equals to 1 
so we can write 


13557—G, 13.557 
F, — x 
13.557 13.557 — 1 


13.557 — G, 
al \ 12.557 + oo 


V=s0 Edy x 








Note that in above formula if G, = 
1, F, = 1. 

As we have modified the seal correc- 
tion factor to give a value of 1 for water, 
we must modify Equation (15) to equal- 
ity by multiplying Equation (15) with 
the reciprocal value of the factor, i.e., 
(12.557/13.557) 


12.557 
V = 340 9) PO Bat x F, xX 


Eman F, yt . (17) 
Ge 


If the liquid seal is not used, the flow- 
ing liquid becomes displacing liquid and 
G,,, specific gravity of flowing liquid at 
60 F, is used instead of G, in computing 
the value of F, by Equation (16). The 
manometer fluid is always assumed to 
be at an average temperature of 60 F. 

The differential head between the seal 
liquid and flowing liquid (h” in Fig. 2) 
is so small that it may be neglected 
safely. 


Basic Orifice Factor F’,, 


Let us consider a simplest case as an 
example for applying Equation (7): 
The rate of flow of water at 60 F through 
an orifice. 

As 


G, = 1,6, = G, = 1, F, = 1 
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Equation (17) becomes 


V = 327.421 Ed?VWh. . (18) 


The factor 327.421Ed? is called the 
basic orifice factor for liquid measure- 
ment or F’,, which is obtained under as- 
sumptions 

1. that the rate of flow is expressed 
in gallons per hour 

2. that the differential head is in 
inches of water 

3. that the sp gr of flowing liquid at 
60 F = 1 

4. that the flowing temperature is 
60 F 

5. that no liquid seal is used in man- 
ometer 

If any of the actual conditions vary 
from the above assumptions, a corre- 
sponding correction factor must be 


added to the basic factor. 


Unit Conversion Factor N 


When it is desirable to express the 
rate of flow in some other units, such 
as barrels per day or gallons per minute, 
the constant N is used to convert gal- 
lons per our to desired unit. 

N = 1 for gal per hour 

N = 0.0167 for gal per min 

N = 0.572 for bbl per day 

If we want to express the rate of flow 
in weight per unit time such as pounds 
per hour or tons per day, then a gravity 
conversion factor must be included in N. 


8.33 G,, pe lb per hour 


62.4 X 24 


= Fas 3c 2000 ° 
= 0.01 G,, for short tons per day in 
which 


G,, = sp gr of flowing liquid at 60 F. 


Efficiency Factor E 


Since basic flow Equation (10) is de- 
rived from theoretical flow conditions, 
the result obtained from this equation 
somewhat deviates from actual flow. 
The compensating factor to correct from 
theoretical flow to actual flow is called 
the efficjency of orifice E, which is in- 
deed the ratio of actual flow to hypo- 
thetical flow. The exact value of E must 
be experimentally determined, but if ex- 
perimental data are not available, the 
following empirical formula may be 
used to give approximate values of FE. 


E = 0.598 + 0.01 (s) 


-+- 0.00001947 (-) 


(for flange tap only) 
Explanation of E given in Part 3. 


Correction for Variation in Specific 
Gravity of Flowing Liquid 
with Temperature 

The density or specific gravity of flow- 
ing liquid varies with change of tempera- 
ture, thus influences considerably the 
manometer reading. If hot liquid is flow- 
ing through the orifice the liquid density 
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must be corrected to base temperature 
60 F to give checked results. 
Let . 

F, = expansion ratio, ratio of specific 
gravity of liquid at flowing tem- 
perature to its specific gravity at 
60 F 

fy 
Gy 
where 
G, = specific gravity of liquid at flow- 
ing temperature (when water at 
60 F = 1) 
G, = specific gravity of liquid at base 
temperature 60 F (water at 60 F 
= 1) 
Substituting G,F, for G; in Equation 
(17) 
1 qh 
V = 327.421 E d? F,— \ 
' VGF. . a» 


Correction for Volume of Flowing 
Liquid at Base Temperature 


It is general practice to express the 
final result in volume of flowing liquid 
as if at the storage temperature, but stor- 
uge temperature is lower than flowing 
lemperature, therefore a correction for 
shrinkage in volume must be involved. 
Usually tank gages are corrected to vol- 
ume at 60 F, so rate of flow must cor- 
rect to same temperature in order to 
check well. 

Multiply Equation (19) with F,, 








V = 327.421 Ed? F, VF c Vi 
b 





let 
; = | G 1 
F, = V F, “y C. 9 and F. VG 
then 
V = 327.421 Ed? F,F,F,Vh 
(20) 
where 


KF, = temperature correction factor, 
factor to correct for variation in 
density of flowing liquid with 
temperature. 

* F, = gravity correction factor, factor 
to correct specific gravity of flow- 
ing liquid. 

G, and G, data may be found from 
handbooks or calculated from physical 
data of reference books. If they are not 
available, they must be obtained by di- 
rect determination. 

If F, is not used, V in Equation (20) 
will represent the rate of flow of liquid 
at temperature prevailing at the orifice. 


Correction for Thermal Expansion 
of Primary Element 


The value of d (orifice diameter) and 
D (pipe diameter) that we know are 
measured at atmospheric temperature, 
but all equations in the above are based 
on d and D at flowing temperature, 
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therefore a factor to correct for expan- 
sion of the primary element must be in- 
troduced in the flow coefficient for high 
temperature service. 

Because the bore of the orifice plate 
is the predominant factor, the error in- 
troduced by assuming that the pipe ex- 
pands at the same rate as the orifice is 
negligible. 

Let 
F’, = correction factor for thermal ex- 
pansion of orifice plate, the 
value of which depends upon the 
thermal expansion characterist- 
ics of the orifice plate material. 


d’? 


ait 


in which 
d’ = orifice diameter at flowing tem- 
perature t F (actual diameter) 
d = orifice diameter at atmospheric 
temperature (rated diameter ) 


and 
dv’ =d (l+ at) 
where 
a= coefficient of linear expansion 


of orifice plate material, inches 
per ° F; it may be found from 
handbooks. 

Equation (20) should now be written as: 


V = 327.421 E d* F, F, F. KF, Vh 
(21) 


Correction for Viscosity or 
Reynolds Number 


The viscosity of liquid has a remark- 
able effect on the flow through orifices. 
In determination of flow coefficient, the 
variation of viscosity offers a very trou- 
blesome factor. 

Experimental work indicates that the 
flow coefficient bears a direct relation to 
Reynolds Number, which is defined as 
follows: 


a” up 
B 


Re = 


where 

Re == Reynolds Number based on ori- 

fice conditions. 

d” == orifice diameter in feet at flow- 

ing temperature. 

u = velocity of flowing fluid at ori- 
fice in feet per second. 

p = density of flowing fluid at ori- 
fice condition, pounds per cu- 
bic feet. 

p = absolute viscosity of flowing 
Huid, English unit, pound per 
foot second at flowing temper- 
ature. 

No matter how the numerical values 
of the four factors d”, u, p and yu vary, 
if they combine in the form of d”up/p 
and give the same value of Re. the flow 


coefficient will be the same. 
Let 


V’ = actual rate of flow, gallons per 
hour at flowing temperature. 
p’ = kinetic viscosity of liquid in 


THE 








Saybolt Universal Second: at 

flowing temperature. 

u’ = velocity of flowing liquid in 
feet per hour. 

pu” = absolute viscosity of liquid in 

centipoises at flowing tempcra- 





ture. 
then 
axf{d\2 
Vv’ Fy" 7.48 
‘a a 
d & pb 
a X< 7.48 d’ u’ G, 





144 X4X4.65 °°” 


and 


d w \. = 
(+3) (sean) X Ge X 62.4 
Re = —~ 


- 0.00672 & 1.” 





62.4 Wu’ G; 
12 < 3600 0.00672 n” 





.Re= 
62.4 144 4 4.65 
12 « 3600 * 0.00672 * a X 7.48 
j? , 
‘x , = 86.23 < : 
oe pe werd pe 
where 
G, = specific gravity of liquid at flow- 
ing temperature (water at 60 F 
being 1) 
d’ = orifice diameter in inches at 
flowing temperature. 
Note: Kinetic viscosity in S.UL. S.~ 
4.65 
Gy 
centipoises (when SUS->190) 


1 centipoise = 0.00672 English units, 
(lb/ft sec) 


< absolute viscosity in 





Let 
V” = rate of flow in gph, computed 
from non-viscous flow equation, 
reduced to flowing temperature, 
or called indicated gallons per 
hour. 
then 


"«VXa= 





in which V = rate of flow as calculated 
from Equation (21) 
but 
Vv’ = V” < F,, also d’ = VF, d 
where 
F, = Reynolds Number correction 
factor. 
KF. = correction factor for 
expansion of orifice. 


thermal 


_ wana 

", Re = 245.2 X ——; X F, = 245.2 > 
d pb 

v_ — xX F, ° ‘ 22) 

Fe XV FX dp’ 
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Advance Refining Company now has this 650 barrels per 
day Cycloversion unit on stream for efficient catalytic 


" cracking of gas oil. 


yn, 


ts Engineering and construction by Grebe & Doremus 
Process Company, Houston, Texas. Much of this new 
facility was shop fabricated on skids for rapid installation. 


How about Cycloversion for you? It’s versatile— 
” run it for catalytic desulfurization, catalytic cracking or 
catalytic reforming—depending on your requirements. 


ion 


nal 


x perco pivision PHILLIPS PETROLEUM COMPANY sarriesvitie, ox 1a. 


*A SERVICE MARK 
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Steps to determine F,: 
1. Calculate V from Equation (21). 
2. Calculate the value of V/(F,? V F. 
d’) from known data. 
3. Multiply the above value by 245.2; 
it gives a hypothetical Re number. 
4. From this Re and f (ratio of d to 
D), read F, from curves in which F, 
is plotted vs. actual Re, at different 
values of 8. These curves are deter- 
mined experimentally and may be 
found in most orifice meter hand- 
books. 
Use this F, to obtain a new Re by 


uw 
: 


Equation (22), use this new Re to 


obtain a new F, from curves, use cut- 
and-try method until a correct F, is 
obtained, which will satisfy. both 
Equation (22) and the curve, i.e., 
the Re as calculated from Equation 
(22) agrees with the Re used to 
determine F, from curve. 

6. This correct value of F, should then 
be used as a multiplier in computing 
flow by Equation (12). 

F, usually are plotted on the basis of 
actual flow, therefore it is necessary to 
use a cut-and-try method to obtain a 
correct F, from hypothetical data (with- 
out involving viscosity factor). But if 
F, are plotted on the basis of hypothet- 
ical flow, i.e., F, vs. V’/(d py’) or indi- 
cated gph/dy»’ (as shown in “Prin- 
ciples and Practice of Flowmetering,” 
by Spink) the curves will appear 
“warped” when compared with experi- 
mental data, and because of this “warp- 
ing,” they may be applied without the 
troublesome cut-and-try procedure. 

If the value V”/d »’ is more than 332, 
F. may be safely neglected. 


Summary 


The rate of flow of liquid can be 
computed from the following formula: 


Q=C”Vh 
in which 
h = scale or chart reading of the 
differential head of the meter, 
in inches of water. 
C” =a multiplier called orifice flow 
coefficient. 
The value of C” should be calculated 
from the following equation: 


C” =N F’, F, F, F, F. F, 


where 
N = unit conversion factor, if Q is in 
gph, N = 1. 
F’,, = basic factor = 327.421Ed?. 


F, = seal liquid correction factor - 


‘ 


[13.557 — G, 


12.557 
F, = temperature correction factor = 
V G;/G,,. 
F, = gravity correction factor = 


V 1/G,,. 


C-10 





orifice plate expansion correc- 
tion factor = d’*/d?. 

F, = Reynolds No. correction factor, 
experimentally determined. 





PART 3 





The measurement of gases by orifice 
meter is by the same principle as for 
liquids, only some modifications must be 
made in the practical formula. The chief 
difference exists in: 

A. Static Pressure—Since the density 
of gas is variable with pressure, there- 
fore, the effect of static pressure varia- 
tion must be taken into consideration. 
In making the record on the meter chart, 
the static pressure pen must be added, 
and the practical formula contains a 
static pressure multiplier in addition to 
the differential head multiplier. For the 
same reason, calculation of the coef- 
ficient is somewhat more complicated 
than in liquid, some extra correction, 
such as base pressure factor, expansion 
factor must be added. 

B. Viscosity—The viscosity factor of 
gas flow is not as significant as that of 
liquid flow due to low density of gas. 
Only at extremely low gas rates do the 
viscosity effects become sources of in- 
accuracy. For natural gas work, the vis- 
cosity does not vary seriously, and is 
assumed to be constant for all measure- 
ments. 


The General Equation 


Gas flow measurement by orifice meter 
consists of recording two variables, the 
static pressure and the differential head. 
The rate of flow is the square root of 
the product of these two variables multi- 
plied by a “coefficient.” 


Q=C’Vh\V/P, ... . (23) 


where 

Q = rate of flow of gas. 

h = differential head. 

P, = absolute static pressure of gas. 

C’ = an over-all orifice flow coeffi- 

cient. 

The coefficient C’ consists of several 
combined products of constants and cor- 
rection factors. The identification of cor- 
rection factors is different based on dif- 
ferent considerations and derivations. 
There have been two kinds of formulas. 
One is based on American Gas Asso- 
ciation Committee Report No. 1, the 
other is based on AGA Committee Re- 
port No. 2. No. 1 report is older and 
simpler but less accurate while No. 2 
report is more accurate and up-to-date. 
From No. 2 Report, the coefficient 

C= F, F, Y Fo» Fy, Fs ‘. k F 


pv m 


(24) 


where 
F,, = a basic factor = 345.92 Ed?. 
F, = Reynolds Number factor. 
Y = expansion factor. 
Fy, = temperature base factor. 
Fi¢ = flow temperature factor. 
Fo» = pressure base factor. 
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F, = specific gravity factor. 

F,, = supercompressibility facto: 
pv p p y 
m = moisture factor. 


Derivation of Basic Practica' 
Equation 


The fundamental equation for ‘ow 
gas through orifices is: 


Q=EA,V2gAH.... (il) 
The most common unit in expressing 


the rate of flow of gas is cubic feet per 
hour, so 


se. ¢ 7 
ae cinta tact tes 7 9a 
Q=EX 4 744% 3600 X v 2g \H 
Q=19.64Ed?\/2gAH . . (25) 
where 
Q = rate of flow of gas in cubic feet 
per hour. 


E = an efficiency factor. 
d = orifice diameter in inches. 
g = acceleration due to gravity. 
AH = differential pressure in feet 
head of flowing fluid. 
A, = area of orifice in square feet. 

In practical work, we also express the 
differential pressure head not in feet of 
flowing fluid, but in equivalent inches 
of water, so we must transform the gas 
head into water head in inches. 

Since weight of gas per cubic foot 
equals the weight of a cubic foot of air 
at standard conditions times specific 
gravity of the gas with respect to air, 


h 





° AH=—x—&. 
4 12° p, XG 

h Y 62.37 
"12> 0.08073 « G 


where 


h = diff. head in inches of water. 
pw = 62.37 = density of water at 60 F. 
Pa = 0.08073 density of air at S.T.P. 
(Standard Temperature and 
Pressure). 

G = specific gravity of gas relative to 
air at S.T.P. 

It should be noted that gas density 
was taken at S.T.P., i.e., 32 F and 14.7 
pound per in.,? absolute pressure. As- 
sume that the gas obey Boyle’s Law and 
Charles’ Law, ie., the density of gas 
varies directly with absolute pressure 
we inversely with temperature. 
et 

P, = absolute pressure of flowing gas. 
T, = absolute temperature of flowing 

gas. 

p = density of gas at flowing condi- 

tion. 
then 


P, _ 492 
47 *T, 
H = h v, 62.37 
7AM = 72 ~*~ 0.08073 X G 


147 oT; 


p, ~* 402 


p=pa X GX 











9) 


eet 


eet 


t. 
the 


hes 


gas 
oot 
air 


‘ific 


)F. 
ind 
e to 


sity 
14.7 


and 


gas 
sure 


gas. 
ying 


ndi- 





eubstitute these values for A H in Equa- 
tion (25) and take “g” as 32.17 








Q = 19.64 E d? 42 X3217X 5X 
62.37 mt 
0.08073 X G“* P, “* 492 
| ht; ; 
be ‘elo! . (26) 
Q = 218.44Ed \ PC 


Now the Q is in cubic feet of gas of 
specific gravity G at absolute pressure 
P, and absolute temperature T;. Usually 
in gas work, when we speak of cubic 
feet of gas. we must specify at what 
pressure base and temperature base we 
wish to express the volume. Therefore 
the above value of Q must be so cor- 
rected. 

Assume that we want gas volume 
expressed at a pressure base P,, and 
temperature base T,. According to 
Boyle’s law, volume varies inversely as 
the absolute pressure and Charles’ law, 
volume varies directly as the absolute 
temperature, therefore we correct the 
volume to the desired base and Equa- 
tion (26) becomes: 

P, Ty h T; 
non eA ee. 4 Poel et, 
Q = 218.44Ed P, T, P.G 


or 





T, .|hPy 
= 2 =—_—_—_—_ 
Q = 218.44 Ed P, \ Tc (27) 


Basic Factor F,, 

If Equation (27) is to be put into 
practical use so that the value 218.44Ed? 
can be used for each orifice diameter 
and pipe size, certain standards for pres- 
sure base P,,, temperature base T), and 
specific gravity G must be made. The 
following assumption is nearly universal 
for most work in the gas industry. 

1. Pressure base P,, = 14.4 lb/in?. 

2. Temperature base T,, = 60° F or 

520° R. 
3. Flowing temperature T; = 60° F 
or 520° R. 

4. Specific Gravity G = 1 (air). 

_ By substituting these values in Equa- 
tion (27), the formula becomes: 


Q = 345.92 Ed?/hP, . . (28) 


The value of the factor 345.92Ed? is 
called the basic factor F,, to which cor- 
rection factors to any set of conditions 
may be applied. 

Besides standardizing on pressure 
base, temperature base and _ specific 
gravity factors, two assumptions must 
be made; they are 

1. that the value V/ hP, is infinite, 

i.e., Reynolds No. = a. 

2. that h/P,; = 0, i.e., no expansion 

throughout the flow range. 

If any of the real conditions vary from 
the above assumed value, the correction 
factor corresponding to that condition 
mus: he applied. 
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The basic factor 345.92Ed? involves 
three parts, the constant 345.92, which 
is based on the fact that Q is expressed 
in cubic feet per hour, the orifice di- 
ameter d in inches, and the efficiency 
of the orifice “E,” which will be dis- 
cussed in detail below. 


Efficiency Factor E 


In the equation 


Tp hP, 
= 218.44d? —"@/_—. (27 
Q = 218.44 Teed (27) 


E is an experimentally determined factor 
called efficiency of the orifice or dis- 
charge coefficient. It converts the ideal 
flow to actual flow, without using factor 
E, the Equation (27) would become: 


T, ./hP, 


) = 218.44 d?—"4/ 
Q = 218.44 dyn G 


(27a) 


which is only true under the following 

assumptions: 

1. That the area of the jet at the plane 
of the downstream pressure tap is 
that of the orifice. 

2. That the velocity of the gas before 
reacliing the orifice is negligible. 

3. That the gas does not change appre- 
ciably in density in passing through 
the orifice. 

4. That the flow is streamlined and fric- 
tionless. 

5. That the gas follows ideal gas laws. 

If the above assumptions were true, 
then the E would not have to be used, 
the theoretical equation (27a) might be 
applied satisfactorily, but unfortunately, 
the assumed flow conditions are far from 
the actual fact, so correction is neces- 
sary. 

In the analysis of the experimental 
data of E, there are five factors corre- 
sponding to the five assumptions above 
that influence the discharge coefficient 
E; they are: , 

A. Constriction of jet: Due to flow 
pattern of the fluid in passing through 
the plate region, the limiting or smallest 
area (vena contracta) is not exactly at 
the plate ebut somewhere downstream 
from the orifice. (See Part 1.) The re- 
sult is extremely dependent on the con- 
dition of the upstream edge. The value 
of E, among other things, compensates 
for the exact amount of constrictions. 

B. Velocity of approach: The velocity 
factor [1/(1— B*) |, which has been 
discussed in Part 1, accounts for a great 
deal of the change of the value E. 

C. Change in density of compressible 
fluid between upstream and downstream 
pressure: This effect will be discussed 
in detail as an expansion factor later. 

D. Flow disturbances with its conse- 
quent loss of energy: This is due to (a) 
swirls and eddies, (b) velocity distribu- 
tion effects (c) viscous flow. (Reynolds 
number factor.) 

E. Deviation from Boyle’s law: Will 
be discussed later as supercompressibil- 
ity factor. 

Before No. 2 Report, the method of 
analysis of the experimental data was 
such that all deviations from hydrau- 
lic formula were included in the value 
E, but in No. 2 Report, the expansion 





factor and the Reynolds number factor 
were isolated from E and must there- 
fore, be applied separately when the 
basic factor F,, is used. 

It was early assumed that the dis- 
charge coefficient E varied only as the 
ratio of orifice diameter to pipe diameter 
but recent research indicated that the 
ratio of differential head to static pres- 
sure h/P; also influences the coefficient. 

Thermodynamics also proved that the 
ratio of specific heat of the gas affects 
the expansion factor. Therefore, as a 
result, the coefficient E not only depends 
on B, but also depends on u, d, p and y 
which four we group together in Reyn- 
olds number, and h, P;, C,,/e, which are 
involved in the expansion factor. 

Now let 
C, = change in efficiency for the 
plate due to location of vena 
contracta. This effect must be 
experimentally determined. 
C, = velocity of approach factor 
expansion factor, can be math- 
ematically computed. 
turbulence factor excluding 
Reynolds number factor, must 
be experimentally determined. 
F,, = supercompressibility factor. 
can be mathematically com- 
puted. 

F, = Reynolds number factor, ex- 
perimentally determined. 


I 


bi 
C= 


then 
or, <. cy Fut Me 


F,, was separated as an individual 
correction factor. 

No. 2 report separated the Y and F. 
from E, hence greatly facilitated the 
evaluation and increased the range of 
application. 

Assume Reynolds number to be in- 
finity and h/P, to be zero, 


E=C,x¢c, xc, 


This E can then be experimentally 
determined for different pipe and orifice 
diameters. the values of E so obtained 
are multiplied by 345.92d? to form the 
whole basic factor F,,, these values of 


F,,, tabulated against different values of 


D and d, are published in most orifice 
meter manuals. 


Earlier Values of E 


In Report No. 1, which was adopted 
prior to Report No. 2, the flow equation 


was: _ 
Q=CvVhP, 
in which 
C= C, x Fa» x Fy, Fee x 
Pa Me Oe Pees (24a) 
and 
C,, = 345.92 E d? = basic factor 
Ew Fup Fer, Fas Pi and i being ex- 
actly the same as in Equation (24). 


It will be noticed that the chief dif- 
ference between Equation (24) and 
(24a) is that the factors Y and F, were 
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neglected in (24a), and the factor E de- 
pended only on £. 

There are some empirical equations 
for calculating E when experimental 
data are not available. 

For flange taps, when B >0.41 

E = 0.606 +- 1.25 (8— 0.41)? 

For flange taps, when B < 0.41 

E = 0.606 

For pipe taps, (2'4 D upstream and 
8 D downstream ) 

E = 0.58925 +- 0.2725 B — 0.825 B? 

+- 1.75p° 

The value of E so calculated was used 
to substitute in the value 345.92Ed?. 

If B > 0.60, these equations should 
not be used. 

If the increased accuracy in Report 
No. 2 is not felt necessary, Equation 
(24a) may be used safely. For example: 

An orifice equipped with flange taps 
using downstream static pressure con- 
nection, given 

D = 4-in. line size = 4.026 in. ac- 
tual inside diameter. 
d = 2.000 in. orifice bore. 

T, = 60 F flowing temperature. 

P,, = 14.4 lb per in.* pressure base. 

T,, = 60 F. temperature base. 

G = 1.00. 

\v. differential head h 

Av. downstream pressure P; 
per square inch absolute. 

Dry gas and no seal liquid used. 

Find the orifice coefficient and average 
rate of flow. 

Solution: Use Equation (24). 

VhP,; = \/ 49 X 100 = 70, 
h/P, = 49/100 = 0.49 

From table, for 2” orifice and 4” line, 
F, = 861.42 
for Vh P; = 70, F, = 1.0006 
for h/P, = 0.49, Y, = 1.00295 
' Fp =1,Fy = 1 Fe =1, F, =1, 


“C= 861.42 S< 1.0006 >< 1.00295 
864.0 = orifice coefficient 
Q=C’ 49 X 100 = 864.0 « 70 = 
60480 cu ft/hr = average flow rate. 
Use Equation (24a) 
From table 
C, = 852.5 


C=C, 


49 in. H,O. 
100 Ib 


852.52 


Q = 852.5 \/ 49 & 100 = 85: 


th 
wi 
\ 


70 59675 cu ft/hr. 


60408 — 59675 _ 


iati -aanienalitateiadi 1.33, 
deviation 60430 


Reynolds Number Factor Fr 

The AGA method for application of 
the Reynolds number factor is to pub- 
lish the basic coefficient for a Reynolds 
number of infinite value and then modi- 
fying the coefficient in question by a fac- 
tor corresponding to Reynolds number 
of the installation in question. 

For natural gas work, the factor of 
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viscosity does not vary seriously, it was 
assumed constant for all measurement. 
The velocity is a direct function of rate 
of flow and orifice diameter, density is 
a direct function of pressure, hence we 
can say that the Reynolds number de- 
pends on £, differential pressure h and 
static pressure P,. Therefore, if d, D, 
and \/hP, are known, F, can be deter- 
mined. 

There are two methods for determin- 
ing F,: 

A. In the range of operating condi- 
tions commonly met in natural gas 
measurement, a relationship was devel- 
oped between Reynolds number correc- 
tion factor F, and the value of \/ hP,. 

Assuming viscosity and specific grav- 
ity of gas is constant, 


Fijan:3 4 - 


r 
Vh P, 
where 
r =a constant for a given orifice in 
a given pipe size with a specific 
pressure tap location. The value 


is published by AGA. 


For other gases, 


' r T. 
F, 2: 3-4+-—eell 8662.0, 0) 8 
TERA myc) 


where 

ft, = Viscosity in poises. 

T, = absolute flowing temp. °R. 

G = sp gr (air = 1). 

B. Additive Method of Correcting for 
Reynolds number. 

This correction is independent of dif- 
ferential and static pressure within the 
range of operating conditions on which 
the AGA data are applicable. 


ee r ; 
Substituting 1 +-————— in the com- 
V h P, 
plete flow equation, and a coefficient 
omitting F, is introduced. 


Let 
C, = F, X Y X F yp X Fe x Fee 
x F, xX Foy x F.. (omit- 
ting F,) 7 
then 


Q=C,XF,VhP, =C, X 


r 
1-+— /hp. 
( yer) os 
“.Q=C. VbP,+Cr 


The additive C,r contains no varia- 
bles, hence involves no averaging prob- 
lem, therefore it is an exact correction 
regardless of fluctuation of differential 
and static pressure within the range cov- 
ered by AGA data. 

The Reynolds number factor thus ob- 
tained is multiplied into basic factor 
F, to give proper value of the coefficient 
for that particular set of conditions. 

It should be noted that if that basic 
factor is used, the Reynolds number cor- 
rection factor must be used, for the basic 
factor F, is given for a \/ hP; value of 
infiinity, i.c., Reynolds = a, and Reyn- 
olds number is always less than infinity ; 









thus in actual practice, the Rey: olds 
number correction factor is always 
greater than 1. 


Expansion Factor Y 


It may be seen from Part 1 thai the 
derivation of the hydraulic formuia js 
based on the assumption that the gas 
does not change in density in pa-sing 
through the orifice. At very low differ. 
ential pressure and high static pressure 
this is approximately true, but aciual. 
ly, a gas varies its density in propor. 
tion to absolute pressure according to 
the gas law, and as the gas passes 
through the orifice an adiabatic expan- 
sion occurs, both the density and tem. 
perature of the gas will decrease with 
the drop in pressure, therefore the ex. 
pansion factor is needed. 

_ Experimental and mathematical study 

indicates that the ratio of the differential 
pressure to absolute static pressure h/P, 
influences the orifice coefficient and 
bears direct relation to the expansion 
factor Y. Thermodynamics analysis also 
proves that the influence of change in 
density upon measurement at any ratio 
of differential to static pressure varies 
slightly with the ratio of specific heat 
of the compressible fluid, or c,/c,, and 
with the ratio of orifice to pipe diam- 
eter B. 

For flow nozzles, well shaped orifices 
and venturi tubes, Y may be calculated 
from theoretical equation (40) derived 
in next section, in case of square- 
edged orifice, experimental determina- 
tion of Y must be made. The following 
empirical equations give the numerical 
values of this factor: 

For flange taps, and throat taps, 


Y, = 1— [0.41 + 0.35 p*] — 


For pipe taps, 
Y 1 — [0.333 + 1.145 (8? + 


0.7 p> + 12 B') = 


For either flange and pipe taps, 








¥ = Y, Y 1 
l1—x 
where 

Y, = the expansion factor based on 
the absolute static pressure 
measured at the upstream con- 
nection. 

Y, = the expansion factor based on 


the absolute static pressure 
measured at downstream con- 
nection. 

x = ratio of differential pressure to 
upstream absolute static pres- 
sure in the same unit = (P, - 
ey 

s = ratio of sp. ht. = ¢,/c, 

There are three systems in the static 
pressure connection, (a) upstream con- 
nection, (b) downstream connection, 
and (c) mean static pressure counec- 
tion. It is obvious that the correction for 
expansion factor will vary for each of 
these systems. 

Customarily, for flange connected 
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Wickes Type A Steam Generators have a splendid record 

in the oil processing industry. In scores of refineries and 
natural gasoline plants they have helped speed production 
and reduce operating costs considerably. They operate at a 








| on high degree of efficiency and maintenance costs are 

ae unusually low. Wickes can fill your requirements for all 
types of multiple drum boilers up to 250,000 lbs. steam 

| on per hour at 1000 psi. — adaptable to any standard method 

ores of firing. Units capable of sustained steam production 

bal up to 35,000 Ibs. per hour at 1000 psi. can be shop-assembled 

e to for immediate installation. Write today for descriptive 

_ literature or consult your nearest Wickes representative. 

1 

” THE WICKES BOILER CO. 

an SAGINAW, MICHIGAN 

nec: aeengidenit Qealie DIVISION OF THE WICKES CORPORATION 
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meter, the static pressure connection is 
at the downstream tap for differential 
and with pipe connection 
meter, (24% pipe diameter upstream and 
static 
pressure connection is taken from up- 
stream differential pressure connection. 
Recently a mean static pressure connec- 
tion is also used, i.e., static pressure tap 


pressure, 


8 pipe diameter downstream) 


is taken at approximately halfway (in 


pressure value) between upstream and 


downstream differential taps. 

When h is small and P, is large, 
change in density will be small and 
therefore the expansion factor is rela- 
tively unimportant, but it becomes more 
important as h increases and P, de- 
creases, 

As F,, in our formula of Report No. 2 
is based on the assumption that h/P; = 
0, if F,, is used, Y must be used, no mat- 
ter on what basis h and P, are deter- 
mined. 


Derivation of Theoretical 
Expansion Factor 
In Equation: (2), let X, = X,, W = 0 
E O, 
then 


oe" 
+ lv = p.v, +— 
p,Vv 1 eI, pe Po 2 + 2g 


"U, 


_y, Fe" + 


Vv, 
; pdv—p.v, . . (29) 


For ideal gas at adiabatic flow, 


P,V,,=pv,=K ..p= 


| 


where 
K = constant 


p 
cy 
Work of adiabatic expansion 


V. 
V. Qe 
w= (“pare | 
‘ae 
vi 
1 


Kh 


K l l 
cea veo ~ yt 


Multiplying and dividing by 
l 1 


- 


or . 


7 K 1 f,. vy s—1 ] 


Substituting the value of K = p,v,5 = 
p,v," in above equations. 


l Pv," v. s-1 
WF at cece ES 2 
s—lv,* |(=) ) 
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1 sy" 
<7 rt| (22) — ’ . (30) 


or 


W = BA p,v," s—1 
=e ‘yy 
oe a ‘yy s—1 
a ( + a 
ut 


p,v,° = P.v.° 





b 


Substituting into (30). 


=o p, \2—! 
W =p (2) 8 - e (32) 


Similarly, substitute 


aed (9 ali 
5 Soa ‘| 


Substitute the term 


Yo 
[ps in Equation (29) by (33) 








oe = pv, + - 
ss ae 
_- ( mt (34) 


a s—1 — 8S ... S—l w 
P2v," =e Ss Pa" Vy 


8—1 —1 
*. PaVe = Pie P(t) 
‘ors wan a. + . 

vo! P, 


Substituting in (34) 














1 Pa (14! 
‘ei 4 pres net ‘s a | 
l s—1 
(a) om LG] 
_ 2 
; 2 2g = “ 's = 1 P,Y; x 





Au, A, u, 
weight rate w, = w S& = _ 
2 V, 
A.V, A.f p. ) 
.u, = u,—* += u, 4 — fs 
A, Vv, A\ Pp, 









eee oe a 
-.-u,* =u, (2) (2): 
2 
=U, +p (2 ‘ys 


Substituting in (35) and solve for u, 


oI 
ae CA 
“ny a 
Po \~ 
1— pr( Pe 
e*(5") 











(36) 
Since the weight rate of discharg: 
A, uy _A,u u, (2 1 
w= — = Js 
Vo Vy P, 
Substitute u, by Equation (36) 
w= CA, ( ah xX 
1 
fog—*_ Bf (BF 
\ s—l v, — ARS 
Pp. \2 
1 47 -—- fs 
#(G') 
CA, qf 782 Pa 
vs (s—1) v, 
er aar 
| 
VG, Ps 
Pp, \? 
1— pt(—2 }s 
o(z) 
es (37) 


Let 
ke ee 8 2 
P, P; 


2 2 
+ Bs x) (2). = (l—x)s 
Pp, P, 


expand by binomial theorem and drop- 
ping terms of second and higher order 
in the series. 


2 
GF =-2(-4) 
P, , s P, 
and 
Gyre Se 4) 
—-~f , =~ 1—j— gy l-—— 
P, _ ~ ~p, 


Substituting in (37) 





2g (p, — P.) 


iad 


(38) 


= a 


The term 1 — ar(?:)r is the velocity 
P; 
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Double-X Pipe Serves 
Oil and Gas Industries 


—Is Easily and Quickly Laid 


Many large gas utilities have standardized on mechanica! 
joint cast iron pipe for all types of gas at high pressures. The 
DOUBLE-X joint is the original standardized mechanical joint 
which was put on the market twenty-three years ago. Mono-Cas! 
pipe with DOUBLE-X joints meets the exacting requirement: 
of high pressure service. 

This pipe is conveying gas, crude oil, gasoline, sour naphtha 
salt brine, Foamite fire foam, water — and in fact, just about 
everything that a pipe line can conceivably convey. It is con 
veying these products under operating pressures ranging from 
a few pounds to the square inch, up to pressures in excess o! 
100 pounds of gas and 500 pounds liquid. 

The accompanying pictures show clearly each of the progres- 
sive steps in making up the DOUBLE-X joint. Common labo: 
can make up the joints rapidly and bottletight. In addition to 
a brush and a bucket of soapy water, only one tool — a ratchet 
wrench — is required. (1) Shows materials and too] neces- 
sary to make the joint. (2) Lubricant is being applied to the 
gasket. (3) Pushing gasket into position. (4) Inserting bolts. 
(5) Final tightening with wrench. (6) The completed joint. 

A complete line of fittings for use with DOUBLE-X pipe is 
available, including transition pieces for inter-connecting wit! 
other types of joints and pipe. 

Write for DOUBLE-X pipe and fittings booklet. A free 


copy will be sent on request. 


AMERICAN 
CAST IRON PIPE 
COMPANY 


BIRMINGHAM 2, ALABAMA 


To obtain more information on products advertised see page E-61 C7 





of approach factor and can be included 
in C. It was shown that C is not influ- 
enced to any appreciable extent by a 
reasonable variation of pressure ratio 
p,/P,, therefore the velocity factor can 
be taken as (1—*) and Equation 
(38) reduces to: 


oe reas F ‘2g (p, — Pp) 
w=CA, V1—f . he — 
erie tak (39) 
which is the simple hydraulic equation 
for incompressible fluids. 
Let 

Y = expansion factor 
wt. rate of compressible flow 





wt. rate of incompressible flow 


eq. (37) 
eq. (39) 


Vo GY -G)"] 


Ch -eGF] 
td, me (40) 


This rational expansion factor is ap- 
plicable for flow nozzles, well shaped 
orifices, and venturis, where head loss 
due to eddy current and turbulence is 
small, but for square-edged orifices. 
experimental determination must be 
made. Some empirical equations, how- 
ever, were given in “Fluid Meters, Their 
Theory and Application,” Part 1, by 
ASME. These equations have been 
shown in the preceding section, they can 
be used to compute the numerical values 
of Y in Equation (24). But in using 
these equations, Y should be used only 
in the limits p,/p, 2 0.8 and < 1.0, for 
which they are accurate to within 0.5 
per cent. If the ratio exceeds the range, 
Y must be determined experimentally. 


Pressure Base Factor F,,, 

The value of basic factor F,, of Re- 
port No. 2 is based on absolute pressure 
of 14.4 lb/in® and if the base pressure 
differs from this, a base pressure correc- 
tion must be multiplied into the coef- 
ficient. 

Pressure base factor.is to change 
from a pressure base of 14.4 psi abso- 
lute to some other desired pressure 
base. (Contract pressure base.) 


Py 
F., = 
sie Ps, 


where 


P,, = 14.4 psi abs. (note that atmos- 
pheric pressure is higher than 
base pressure). 

P,, = abs. pressure of the desired 
base pressure. 


Temperature Base Factor Fy, 


Temperature factor is to change from 
a temperature base of 60 F to contract 
(desired) temperature base. 
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where 
T, = temperature base = 520 R. 
Tp, = desired base temperature, °R. 
Most tables use a base of 60 F or 
520° R, therefore F,,, usually = 1. 


Flowing Temperature Factor F,; 

Flowing temperature factor is the fac- 
tor to change from assumed flowing 
temperature of 60 F to actual flowing 
temperature. 

In the computation of the basic factor 
F,,, and other factors, the temperature 
of the flowing gas is assumed to be 60 
F. If, in practice the flowing tempera- 
ture departs from this, a temperature 
correction should be made. 

In Equation (27), note the value of 
T, is under the radical in the denomi- 
nator, thus if the flowing temperature 
increases for any flow condition, the 
actual volume of gas reduced to base 
temperature must be reduced by the 


ratio of \/ 520 to wv Tes 


. . & 
Fe ao a 
Ty, 
where 
Ty — 520 oR. 
T;, = absolute temperature of °F 
(°R) of the flowing gas. 


Specific Gravity Factor F, 

Specific gravity factor is to adjust for 
specific gravity of the gas other than 1. 
In Equation (27), basic factor Fj, is 
based on a gas of specific gravity = 1, 
therefore for any given gases of the 
specific gravity other than 1, this factor 
must be applied to correct it. 





where 
G = 1 (air). 


G, = specific gravity of flowing gas. 


Supercompressibility Factor F,, 


In all the derivation of formulas we 
have assumed that the gases are ideal 
gases, i.e., the gases completely obey the 
Boyle’s law. For actual gases, however, 
this law does not hold perfectly true. 
As the gas is compressed, its volume 
contracts and its density increases by an 
amount greater than that given by com- 
putation based on Boyle’s law, similar- 
ly, when a given volume of gas at a 
given pressure is expanded to lower 
pressure, it will occupy a greater vol- 
ume than computation by Boyle’s law 
could indicate. This is the supercom- 
pressibility of gas, or sometimes termed 
superexpansibility. F,, is the factor to 
correct for this deviation from ideal gas 
laws. 

Supercompressibilities of air, CO,, 
etc., have been quite thoroughly deter- 


mined by test. But petroleum gases are 
of great variation in chemical com)iosi. 
tion, hence no data have been deter. 
mined with great accuracy. However, 
correction for supercompressibility js 
important if the gas is measured at high 
pressure. 

Let 

P.. = absolute value of apparent ‘atic 
pressure, lb/in.?, i.e., the pres- 
sure at which the high pre~sure 
gas would have had to exist if 
Boyle’s law held exactly. 

P; = actual absolute static prescure, 
lb/in.”, i.e., absolute flowing 
pressure determined from chart 
or pressure gage. 


Z = supercompressibility. 
then 
P = Z P; 


e 
Equation (28) should be 
Q = 345.92 Ed? VhP, 


= 345.92 Ed? /Z VhP, 





| 
a | P. 
- Fy = VZ = Vp, 


To obtain an exact supercompressi- 
bility factor it is necessary to have a 
curve of p, vs. pr, or P, vs. P, for the 
gas in question (by use of Bureau of 
Standards Deviation Apparatus or Pa- 
cific Gas and Electric Deviation Appa- 
ratus) p, and p, being the apparent 
gage pressure and actual gage pressure 
respectively. 

In absence of more exact data, the 
value given by the following empirical 
equations, may be used. It is determined 
from many gases by the natural gas in- 
dustry on the Pacific Coast and the value 
computed from the equation may be re- 
garded typical and representative, but 
it should not be used as a substitute for 
data actually based on the gas in ques- 
tion when it is possible to make such 
determinations. ' 


For G = 0.75 to 1.00, 
F,. = 


oa y pv , - 
1+ pe X 9.16 X 105 SX 101-188 G 
T 3-825 ——— ae 








For G = 0.55 to 0.75, 
F,. = 


pv 








[1 pp X 3.444 XX 108 XX 101-78 G 
et T 3825 a 
in which 

Pr; == pressure lb/in.? gage. 

G = specific gravity of gas (air = 1). 

T, = flowing temperature °R. 


Correction for Moisture F.,, 


This correction is to reduce the vol- 
ume of flowing gas to a specific state of 
relative humidity. 

Correction involves two parts: 

1. Correction for partial pressure of 
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TRETOLITE 


DESALTING 


Examine the flow diagram below, note 
the equipment required. Every item is 
conventional, already available in most 


UT | t J Z E $ . C 0 N VY f N T | 0 N A L refineries. A Tretolite Desalting plant often 


can be assembled from existing refinery 


RE E j N E R Y f Q U § 12 M £ N T prarggetaes, Mia holding installation 


A recent survey of Tretolite Desalting 
installations disclosed that Tretolite is now 
desalting over 1,000,000 barrels per day, 
with an average salt-removal percentage 


of 95, at an average cost per barrel of 
2.5 mills. 


For complete information on Trefolite 
Desalting, write or call the 


TRETOLITE COMPANY 


TD 82.2 
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moisture content in gas that is added to 
the actual flowing pressure of gas. 

2. Correction for reducing the vol- 
ume of gas to a contract state of rela- 
tive humidity. 

The general formula for this correc- 
tion is: 


_f Pr— Rr Pras (C — ~*) 
Pin ( ¥ P, V P, 


in which 
— Ry Pus , 
(=. = = per cent partial 
Pr 
pressure of dry 
gas at flowing tem- 
perature. 
— R, Py , 
(AS vb”! ) — per cent partial 
b 
pressure of dry 
gas at base tem- 
perature. 
_ F _ P, —_ Ry i P,, : 2 
= Py P, — R, Pwr 
where 


F,, = moisture correction factor. 
P, = flowing pressure in pounds per 
square inch absolute. 
R, = per cent relative humidity of 
flowing gas -- 100. 
water vapor pressure at flow- 
ing temperature in pounds per 
square inch absolute. 
P,, = pressure base, pounds per 
square inch absolute. 
R,, = per cent relative humidity spe- 
cified by contract = 100. 

P,.;, = water vapor pressure at base 
temperature in pounds per 
square inch absolute. 

If the gas is dry, such as city gas, 

R, = 0, then 


] 
P,, 


P,, = R, Pw 


» -_ 
I ws 


' 


(for dry gas only) 


em 


Other Corrections 


A. Correction for Displacement of 
Mercury by High Pressure Gas or Seal 
Liquid: 

The fluid which displaces the Hg in 
a differential gage adds to the differ- 
ential existing at the orifice, thus caus- 
ing a higher reading in a float type 
meter. During low pressure gas meas- 
urement, the effect is so small that it 
may be safely neglected, but for high 
pressure gas, whose density is great 
enough to cause an error of ¥%— 2 per 
cent, the correction factor then must be 
applied. The same case is true when a 
liquid seal is used in measurement of 
corrosive gases such as Cl, and HCI, 


etc. 
FY = rY Pu Po — \/ 1— 0.00118 p, 
Pm 
where 
F,’ = correction factor for displace- 


ment of Hg in differential gage. 
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pm = density of Hg, lb per cu ft. 
ps = density of gas or liquid on sur- 
face of Hg, lb per cu ft. 

This correction factor is then multi- 
plied in to flow Equation (23). 

B. Correction for Thermal Expansion 
of Primary Element: 

If the temperature of flowing gas is 
pretty high, e.g.. steam, the correction 
for expansion of orifice bore is neces- 
sary. 


The correction factor F, = 
(orifice diameter)? at flowing temp. 
(orifice diameter)? at 60 F 
are 
av 


Measurement of Vapor and Steam 

The behavior of vapors that liquefy 
near atmospheric conditions deviates 
from ideal gas laws not only at flowing 
conditions but also at base conditions 
and at conditions under which the spe- 
cific gravity is determined. Therefore. 
in steam or vapor measurement, the 
most commonly used unit is pound per 
hour. The flow rate in weight units elim- 
inates the need for base correction and 
specific gravity correction. 

Refer to basic Equation (25), 


Q = 19.64 E d?\/ 22 AH 


where 
Q = flow rate in cubic feet per hour. 
AH = pressure loss across the plate 
expressed in feet of head of 
flowing fluid. 
If we convert the head of flowing fluid 
into head in inches of water, 


h Pw 
ili 19% p 


where 
h = differential head in inches of 
water. 
Pw = density of water = 62.37 lb per 


cubic foot at 60 F. 
p = density of flowing fluid at flow- 
ing condition, lb per cubic foot. 
Let w = flow rate in pounds per hour, 


then w= Q &X p. 
..w= 19.64E d? 
” ite 32.17 62.37 Xh 
12X p 
359.15 E d* Vh p 
When using AGA basic factor F,, in- 
stead of 359.15Ed2 
359.15 
w 345.92 
1.038F, /hp .. . . (41) 


x 345.92Ed? V h p 


This is the basic equation for meas- 
urement of vapors and steam. correction 


factors for any set of conditions may be 


applied to this basic equation. 


Values of p for some common indus- 


THE 








trial gases such as NH, and CO, are 
available from handbooks or the lijera- 
ture. For other vapors it may be ¢om. 
puted from the equations of Diete ici. 
Van der Waal, or Berthelot. 

For steam measurement, water se-:| is 
provided over the Mercury, the co: rec. 
tion factor for this seal liquid is: 

F’ = V 1— 0.00118 p, 

- \/ 1— 0.00118 & 62.37 
= \/ 0.9263 = 0.962 
w = 1.038 X 0.962 F,, Wh p = F,\ ‘hp 
where p must be computed from Sieam 
Tables for each measurement condition, 

The error caused by omitting the 
Reynolds number factor, F,. may be 
neglected safely. The expansion factor 
Y should be applied as usual, all cor- 
rections for density and supercompres- 
sibility, etc., are made automatically by 
using p computed from Steam Tables, 
therefore the general equation for steam 
is: 


w=F,YF.Vhp ... . (42) 


Summary 
The rate of flow of gases can be com- 
puted from the equation: 


Q=C’ VhP, 


The multiplier C’ is an over-all orifice 
flow coefficient which is the product of 
some individual correction factors and 
constants. 

C’ =F, X F, X Y X Fon X Fen X 
Fee Xx re. x F wy x Fi. 
in which 

F,, = basic factor = 345.92Ed?, val- 
ues published by AGA. 

F,. = ‘Reynolds number factor = 1 
+ r/(hP,)", values of r also 
published by AGA. 

Y = expansion factor = 1 — (041 


++ 0.35 B*)- : , (flange tap). 


F = pressure base factor = P,,/P), 
= 14.4/P,,,. 

F,, = temperature base factor = T),,/ 
T, — T,,,/520 

F¢ = flow temperature factor = T;/ 
T;, = 520/T,,. 


F, = specific gravity factor = G/G, 


pb 


= 1/G,. 
F. = supercompressibility factor 
pv I I ) 

> 

P../P;. 

F,, = moisture correction factor 
Py 7 Ry + | —— P,, 
p, ry = Ry, Pw 


In any given measurement condition. 
if any of the six factors assumed in com- 
puting basic factor F,,, i.e., 

1. Pressure base P,, = 14.4 psia. 

2. Temperature base T,, = 520 °R. 

3. Flow temperature T, = 520 °R. 

1. Specific gravity G = 1 (relative to 
air at 60 F). 

5. Reynolds number = a i-e.. \/ bP; 


a 
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0.41 
Pp). en. 
a 
Pp, li 
1 . . . . 
Little things count... in a big way ... when Procon does the job! 
C,,/ Every detail is given specialized attention — attention that assures 
T,/ top efficiency in the construction of all types of processing facilities 
a —Platforming units, fluid catalytic cracking units, Udex units, re- 
sie vamping of polymerization plants and feed preparation units. 
r 
In addition, Procon is exceptionally well organized to handle turn- 
' arounds on processing units. 
Pw No matter what your requirements may be—large or small—you can 
tion, confidently rely on Procon to handle each job to your complete 
com- 
satisfaction. 
R. ; 4 
R. 
hP; PROCESS CONSTRUCTION 
75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
952 
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6. Expansion factor = 0, i.e., h/P; 


= 0, 

vary from the assumed values, the basic 
factor must be modified by multiplying 
by the corresponding correction factor. 


In case the flow temperature is high 


or the pressure is high or seal liquid is 
employed, the following correction fac- 
tors should be multiplied onto C’. 


F,’ = V 1— 0.00118 p, 


(Correction factor for weight of fluid 


above Hg.) 


F, = d’?/d* 


(Correction factor for thermal ex- 


pansion of orifice plate. ) 





. Walker, 
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Nomenclature 
A, = orifice area in sq ft. 
A, = cross sectional area of pipe, 
sq ft. 
C = orifice flow coefficient for gas 
(AGA Report No. 1). 
C’ = orifice flow coefficient for gas 
(Report No. 2). 
C” = orifice flow coefficient for 
liquid. 
C,, = basic factor for gas formula 
(Report No. 1). 
C, = orifice flow coefficient for gas, 
excluding F,, (Report No. 2). 
C, = velocity of approach factor. 
'C, = turbulence factor. 
C, = vena contracta factor. 
Cy = specific heat of gas at constant 


pressure. 
Cy = specific heat of gas at constant 
volume. 
d = rated orifice diameter in inches. 
d’ = orifice diameter in inches, at 


flowing temperature. 
d” = orifice diameter in feet at flow- 
ing temperature. 
D = internal diameter of pipe in 
inches. 
E = coefficient of charge or effi- 
ciency factor of orifice. 
E, = upstream internal energy of 
fluid. 
E,, = downstream internal energy of 
fluid. 
F = friction loss, ft * Ib/lb. 
F,, = basic factor for gas flow for- 
mula (Report No. 2). 
F,’ = basic factor for liquid flow for- 
mula. 
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F, = orifice plate expansion factor. 

F, = specific gravity factor. 

F,, = moisture factor. 

F» = pressure base factor. 
Fy = supercompressibility factor. 

F, = Reynolds number factor. 

F, = seal liquid factor. 

F.’ = factor for weight of fluid above 

Hg. 

F,, = temperature factor. 

Fy, = temperature base factor. 

F¢ = flow temperature factor. 

F, = ratio of specific gravity of 

liquid at flowing temperature 
to its specific gravity at 60 F. 

g = acceleration due to gravity. 
ft/sec?. 

G = specific gravity of gas. 

G, = specific gravity of flowing 

liquid at 60 F. 

G, = specific gravity of flowing 
liquid at flowing temperature. 
specific gravity of mercury. 
specific gravity of liquid dis- 
placing manometer Hg. 

h = gage or chart reading of dif- 
ferential pressure in inches of 
water. 

h’ = differential pressure in inches 
of water, with air above Hg. 

h” = differential pressure between 

seal liquid and flowing liquid. 

Ah = differential pressure in inches 

of flowing fluid. 
AH = differential pressure in feet of 
flowing fluid. 

K = a constant. 

N = unit conversion factor. 

p= static pressure of flowing fluid, 
lb/ft? absolute. 

p, = upstream static pressure, lb/ft? 
absolute. 

p, = downstream static pressure, lb / 
ft? absolute. 

P,, = pressure base, 14.4 psi abso- 
lute. 

P,, = desired pressure base, psi ab- 

solute. 

Pr = static pressure of gas, psi gage. 

P, = static pressure of gas, psi ab- 
solute. 

P.. = apparent static pressure of gas. 

psi absolute. 

= water vapor pressure at base 
temperature psi absolute. 

P..¢ = water vapor pressure at flowing 
temperature psi absolute. 

q = heat added to orifice system 
from external sources, ft “~ 
Ib/Ib. 

Q = rate of flow. 

r =a constant correlate with F,. 


ay 
i i 


R,, = per cent relative humidity spe- 
cified by contract — 100. 
Ry = per cent relative humidity of 


gas — 100. 


THE 





Ww’ 





= Reynolds number. 

== ratio of specific heat of gas, 
Cp/Cy- 

= temperature base, 520 °R. 

= desired temperature base, °}}. 

= assumed flowing temperature, 
520 R. 

= absolute temperature of flow- 
ing gas, °R. 

= velocity of flowing fluid in ft/ 

second. 

velocity of flowing fluid at ori- 

fice ft/sec. 

= velocity of fluid, ft/hr. 

= upstream velocity of fluid, ft/ 
sec. 

= downstream velocity of fluid, 
ft/sec. 

= specific volume of fluid, cu ft/ 
Ib. 

= specific volume of upstream 
fluid, cu ft/lb. 

= specific volume of downstream 
fluid, cu ft/lb. 

= rate of flow in gph. 

= rate of flow in gph at flowing 
temperature. 

= indicated gph. 

= weight rate of flow, pounds per 
hour. 

= work done by outside device, 
ft * lb/Ib. 

= work done by fluid in adiabatic 
expansion, ft  lb/Ib. 

= ratio of differential pressure to 
upstream pressure (p, — p.)/ 
P. 

= potential head of flowing fluid, 
feet. 

= expansion factor. 

= expansion factor based on up- 
stream absolute static pressure. 


= expansion factor based on 
downstream absolute static 
pressure. 


- supercompressibility. 
= coefficient of expansion of ori- 
fice plate material. 
= ratio of orifice diameter to pipe 
diameter. 
- density of flowing fluid at flow- 
ing condition, lb/ft*. 
= density of mercury, lb/ft’. 


, = density of fluid above Hg sur- 


face, lb/ft*. ‘ 

= density of air at 32 F and 1] 
atm, lb/ft*. 

= density of water at 60 F. lb, 
ft®. 

= absolute viscosity of flowing 
fluid, English unit, lb/ft sec. 

= kinetic viscosity in SUS at flow- 
ing temperature. 

= absolute viscosity of fluid m 
centipoise, at flowing tempera 
ture. 


absolute viscosity in poise 
x«t 
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NEW DISTILLATION TRAY 


URBOGRID 


the tray that makes the 
bubble-cap tray obsolete 


Hicuer THROUGHPUT is as- 
sured when using Turbogrid 
trays, because they have much 
higher capacity per square foot 
of column cross-section at 
equal separating efficiency and 
much lower pressure-drop. 


The simple, rugged design 
of this tray assures both low 


fabrication and installation 
costs, and low costs of main- 
tenance. Also stainless steel can 
be used at no extra cost since 
the tray can be stamped out of 
sheet metal. 


Replacing your old trays with 
Turbogrid trays may even 
double the capacity of existing 


columns without loss in sepa- 
rating efficiency ... and at a cost 
which you will find attractive. 


Your inquiries are invited. 
Turbogrid trays are available 
through selected contractors 
under license from Shell De- 
velopment Company. 


SHELL DEVELOPMENT COMPANY 


50 WEST 
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SOTH STREET . 


NEW YORK 20, N. Y. 
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Virgo molten cleaner at Hooker Electrochemical Company. 


Cleaner Salvages Equipment 


Product removes paint, dirt, rust, and chemical 


impurities from metal surfaces in 15 minutes 


A NEW method for salvaging refinery 
and gasoline plant, as well as other 
metal equipment has been developed by 
Hooker Electrochemical Company, orig- 
inally worked out for use in the com- 
pany’s own plants. This new system em- 


Pipe fittings covered with paint, rust and chemical corrosion 


hang in carrier over cleaning bath. 
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ploys what are trade-named Virgo mol- 
ten cleaner, and Virgo descaling salt. 
By means of the latter paint, dirt, rust, 
and chemical impurities are removed to 
give a clean metal surface or piece in 
10-15 min, according to statements made 


P 094.99 


by company technologists. The {rst 
product degraphitizes and de-enamels 
equipment. 

The process includes the cleaner «alt 
and a salt bath or vat; a water queiich 
vat and an acid treating bath, followed 
by a water rinse to complete the cycle, 
These vats may be arranged in line and 
continuous conveyor arrangements j}\an- 
dle the equipment to be cleaned, {rom 
beginning to end of the cycle. Tempera- 
ture of the salt bath ranges from 80 F 
to 930 F, the particular job to be done 
determining the temperature to be em- 
ployed. The “salt” is a mixture of «alts, 
which accomplishes the required pur- 
pose. 

The process is carried out by immers- 
ing the pieces to be cleaned in the mol- 
ten salt bath at the required tempera- 
ture for about 15 min. Oxidizing agents 
in the salt change ferrous oxide, Fe0, 
and Fe,0, to Fe,O,, ferric oxide, in 
which form the oxide is attacked easily 
by the subsequent acid bath solution 
(hydrochloric acid in water). One atom 
of additional oxygen is added in so con- 
verting one molecule each of the above 
oxides. The oxygen is obtained from the 
salt and is replaced by air contact such 
as by blowing or by normal air contact 
with the molten bath surface. Unequal 
expansion-contraction of oxides and me- 
tallic metal causes cracks to appear in 
the coatings, allowing easy access of 
acid to dissolve the impurities. Chrom- 
ium oxides are dissolved in the descal- 
ing salt; removal of the soluble parts of 
the scale leave insoluble material as 
loose dust or smut easily removable by 
brushing or spraying. 

Mild steel is used for the tanks except 
the acid tanks where standard acidware 
is employed. Sulftiric acid may be used 
instead of muriatic acid. eet 


The same fittings coming out of Virgo molten cleaner are 


ready for further service. 
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Part of the olefin plant, looking east. 





A s late as the end of the second world 
war Great Britain obtained the bulk of 
her organic chemicals from the two tra- 
ditional sources—coal, through coal tar 
and calcium carbide, and animal and 
vegetable products. Since then. petro- 
leum has become another major raw 
material source for the manufacture of 
an exceptionally wide range of valuable 
organic chemicals. Crude oil has advant- 
ages over coal as a starting material for 
the building up of new chemicals in 
being liquid, and in the fact that hydro- 
gen is already combined with carbon. 
Also it is more easily and cheaply trans- 
ported than vegetable products, and 
gives a higher yield of synthetic chemi- 
cals on a weight-for-weight basis. Again, 
oil has enjoyed a stable price over a 
long period, and its price increase has 
been less marked than that of coal. 
Above all, recent remarkable advances 
in refining techniques, such as catalytic 
cracking, hydroforming, platforming, 
ete., with the object of obtaining in- 
creased yields of gasoline of improved 
quality, have resulted in a much greater 
availability of reactive gases forming 
admirable “bricks” for manufacturing 
chemicals. Last, the removal by the 
British Government at the end of the 
last war of the hydrocarbons oil duty 
from oils required for chemical synthe- 
sis has made it possible to begin large- 
scale operations in United Kingdom 
ase’ on imported crude petroleum that 
can be cracked to yield reactive olefinic 
gases. 

Tk: rapid development and produc- 















tion of the Middle East oil fields, which 
rose from 16,000,000 tons in 1938 to 
88,000,000 tons in 1950, posed the prob- 
lem of arranging for the refining of 
crude petroleum. The post-war trend in 
the eastern hemisphere has generally 
been to build new refineries near the 
points of consumption rather than adja- 
cent to the oil fields. One of the major 
factors in determining this policy was 
the desire of Western European coun- 
tries to economize in foreign exchange 
by importing crude oil instead of fin- 
ished products. A further consideration 
was the growing appreciation of the 
value of establishing a petroleum-based 
chemical industry to make use of cer- 
tain of the refinery products. The effect 
of the development of a home refining 
policy in Western Europe has been to 
increase such capacity from 20,000,000 
tons in 1939 to 50,000,000 tons in 1951, 
with an objective of over 60,000,000 
tons in 1953. The United Kingdom has 
shared fully in this expansion and 
British refining capacity has risen from 
3,500,000 tons in 1939 to 20,000,000 tons 
in 1951, with a target of 26,000,000 tons 
in 1953. Apart from this marked in- 
crease in throughput capacity there has 
been a noteworthy development in the 
character of plant installed, mainly 
through the advance of the catalytic 
cracking technique. By the end of 1952 
the catalytic cracking capacity of Brit- 
ish refineries is scheduled to reach 
nearly 10,000 long tons a day. 


EXCLUSIVE 
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Serial Chemical Industrie 


WILTON WORKS 


Britain builds up new 
chemical industry and 
improves refining tech- 
niques with increased use 
of petroleum products 


V. S. SWAMINATHAN 


Two main steps are involved in manu 
facturing petrochemicals, between the 
raw material and end product, namely, 
the breakdown of any given feedstock 
into their component hydrocarbons, or 
their closely related groups; and syn 
thesis, or building up, of the desired 
products from the individual compo- 
nents from refinery operations. The 
main raw materials used on the purely 
synthetic side of the industry are the ole- 
finic constituents of cracked oil, from 
which are derived directly, or indirectly, 
the majority of the tonnage end prod- 
ucts — synthetic detergents, solvents, 
plastics, fibres, and rubbers. Majo 
British petrochemical prejects fall un 
der four headings: Those based wholly 
on oil (the Shell Stanlow plant and the 
Cabot and Philblack carbon black 
plants); oil and chemical (British Pe- 
troleum Chemicals, promoted jointly by 
the Anglo-Iranian and the Distillers 
companies); oil and chemical con 
sumers (Petrochemicals, Ltd., in con 
junction with four main consumers) 
and purely chemical enterprises (Im 
perial Chemical Industries [1.C.].| Ltd 
and Monsanto Chemicals Ltd.) 

Imperial Chemical Industries (1.C.1.) 
Ltd., is the largest undertaking in the 
British Commonwealth, and the leading 
manufacturing enterprise in the United 
Kingdom. It has an issued capital of 
epproximately £85 million, and operates 
more than a hundred factories in Brit- 
ain, which employed at the end of 1950 
(including those in H. M. Government 
Agency establishments) 104,638 per 
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“ihe only evidence of Lummus 
at this stage of the project is a 
team of ‘dozers doing initial 
clearing. But soon it will be a 
completely-integrated petroleum 
refinery ...or a modern chemi- 
cal plant .. . or petroleum chem- 
ical units employing the newest 
and best processing concepts. 


Meanwhile, the earth-movers 








are prophetic. They signal the 
application of Lummus’ com- 
plete one-contract, one-responsi- 
bility engineering service from 
initial studies through accep- 
tance run. And the trademark 
they wear means that every 
Lummus man who has a hand in 
the project has a strong and 
steady desire to make this the 


385 MADISON AVENUE, 


best job ever turned out by 


the company. 


Isn’t this the spirit, quality and 
depth of technical talent you’d 
like to engage for your next 
project? You’ll find it in abun- 
dance at Lummus. If you use it, 
you put into force the strongest 
guarantee of a modern, flexible, 
efficient, profitable plant. 


THE LUMM™MUS COMPANY 


wew YORE 37, SB. F¥. 


4 HOYSTON © CHICAGO + LONDON + PARIS © CARACAS 
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sons, comprising 27,510 staff (including 
foremen), and 77,128 operatives. The 
company produces 12,000 different prod- 
ucts embracing heavy chemicals, fertili- 
zers, dyestuffs, medicinal drugs, explo- 
sives. plastics, paints, non-ferrous 
metals, and slide fasteners. Its manufac- 
turing capacity is based on its dozen 
production units, designated divisions, 
producing primarily alkalis, fuels and 
fertilizers, dyestuffs, pharmaceuticals, 
general chemicals, leather cloth, lime, 
metals, explosives, paints, plastics, and 
salt. The total value of I.C.I.’s consoli- 
dated sales to customers in 1950 was 
§220.8 million, and exports that year 
reached the record figure of £48.4 mil- 
lion. This chemical giant has manufac- 
turing interests in nine overseas coun- 
tries, smaller production units in five 
others, merchanting companies in all 
these territories and 18 more. In addi- 
tion, there are selling agents for its 
products in almost every country, save 
Russia and some of her satellite states. 
In 1950 the company’s expenditure on 
research and development amounted to 
§5.5 million. I.C.I.’s post-war expansion 
plans call for an estimated capital out- 
lay of £80 million, of which £22 mil- 
lion are allocated to the first stage of 
the mammoth Wilton project. 

The Wilton project is a grand adven- 
ture in divisional co-operation. It is a 


federation of division plants, cach divi- 
sion being wholly responsible for its 
own technical and commercial matters 
but all united together with the Wilton 
central organization in the development 
and administration of Wilton as one 
great unified undertaking. The first 
stage of Wilton Works consists of the 
erection of 10 major manufacturing 
plants belonging to five of the com- 
pany’s divisions — alkali, billingham, 
dyestuffs, plastics. and general chemi- 
cals. The genesis of this undertaking 
makes interesting reading. On March 
31. 1943 .senior officials of the alkali, 
billingham, dystuffs and general chemi- 
cals divisions of the company met and 
discussed steps to be taken to site addi- 
tional manufacturing capacity for its 
new and existing chemical products. 
The products considered at the time 
were those based on salt, ammonia and 
hydrogen, a self-contained establish- 
ment housing processes for a number 
of LCI. divisions. The meeting con- 
cluded that if the company’s policy 
called for an entirely new works then 


the mouth of the River Tees seemed the. 


best location. At one stage it was in- 
tended to concentrate all the company’s 
manufacture of heavy organic chemicals 
on the site, and a large part was to be 
played by a joint concern formed by 
L.C.l. and a leading oil company to 


crack oil and manufacture petrochem) 
cals. This scheme for a joint company 
for oil cracking fell through early in 
1947, and I.C.I. decided to go ahead 
alone, with the Billingham division tak 
ing full responsibility for the cracking 
project. 

Following the formal inauguration 
ceremony of the Wilton project in Sep 
tember 1949, Lord McGowan, L.C.1.’s 
chairman, stated: “We chose the North 
East because no other area . . . offered 
the same easy access to our essential 
raw materials and such easy egress fo: 
our finished products to all parts of the 
United Kingdom and the world — by 
road, rail and sea. . . . Here we have 
close, abundant supplies of coal and 
salt, adequate water, communications 
that are first class, a population of 350, 
000 from which to recruit our workers 
and, in addition, we have close by ou 
Billingham factory, and the close prox 
imity of these two chemical plants will 
be of the greatest advantage to both 
enterprises. . . . Each of I.C.I.’s exist- 
ing plants is firmly based on at least 
one major activity, and here at Wilton 
we have decided to have two—the crack- 
ing of oil for the production of basic 
organic chemicals, and electrolysis of 
brine for the production of chlorine and 
caustic soda. At Billingham [.C.I. al 
ready have a considerable stake in the 


Billingham works sulfate buildings and storage in foreground. Tower station and water gas plant in background. 
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Part of the Billingham petrol plant. 


production of organic chemicals from 
the hydrogenation of creosote oil. The 
Wilton cracker extends this interest and 
will in fact supply the basic raw mate- 
rials for a large new petrochemical in- 
dustry.” 


The first of its kind in the world the 


Wilton cat cracker, constructed by 
M. W. Kellogg Company produces pri- 
marily large quantities of very pure 
ethylene for the company’s chemical 
manufacturing operations. It also ac- 
counts for smaller quantities of motor 
gasoline and propylene. The latter gas 
will be further processed into isopropyl 
ulcohel and its derivatives. In the first 
step of the process naphtha is charged 
to oil heaters. In the second step it goes 
on to the pyrolysis section where this 
reaction occurs in an insulated transfer 
line as super-heated steam is introduced 
to raise the temperature of the oil to 
about 1700 F. During this step ethylene 
is produced by cracking the paraffinic 
material in the naphtha. This mixture 
of hydrocarbons is then split into gaso- 
line and lighter fractions in the pri- 
mary fractionator forming step three. 
The gasoline fraction is debutanized, 
and then is treated with phosphoric acid 
to polymerize entrained olefins into 
polymer gasoline (step four). Gases 
from the primary fractionator, after re- 
moval of hydrogen sulfide, pass through 
a special process step, in which all mois- 
ture is removed to preclude icing during 
the later low-temperature fractionation 
operation. After leaving the dryers the 
vapors pass through a catalytic acety- 
lene conversion step, which converts vir- 
tually all of this gas into ethylene. The 
mixture of gases is then piped to the 
recovery section, constituting step five, 
where the pure ethylene is separated 
from other constituents. 


C-30 


The initial objective is to work up 
only the C, (ethylene) stream at Wil- 
ton, the others being piped to Billing- 
ham for further processing there. The 
methane and hydrogen will partly re- 
place water gas made from -coke used 
for producing hydrogen. The C, (propy- 
lene) stream will be worked up to 
isopropyl alcohol, and then to acetone 
for which there is a substantial domes- 
tic demand. The C, (butane) stream 
will be partly sold as bottled gas, or 
blended with gasoline produced at Bil- 
lingham, as will the gasoline from the 
cracker. The amount of heavy oils pro- 
duced in the cracking will be relatively 
small and used as fuel for the cracker 
itself. Part of Wilton’s ethylene will go 
to the polythene plant, where it will 
be subjected to the high pressure proc- 
ess discovered in the early "thirties by 
the company. Some of the ethylene will 
be sent by tanker to other I.C.I. fac- 


tories. The rest will go to a plant mak- 


ing ethylene oxide by the established 
chlorohydrin route, some of the oxide 
being hydrolysed to ethylene glycol for 
the domestic anti-freeze market. The re- 


maining oxide will be worked up to 


Lissapol N, I.C.I.’s non-ionic detergent 
produced by the condensation of ethy- 
lene oxide and alkylated tar acid made 
at Billingham. 

The company is already looking for- 
ward to several specific enterprises, 
which will lead to the erection of new 
plants at Wilton. Among these are the 
development of new chemical outlets for 
C, and C, streams from the cracker; ex- 
traction of various pure aromatics from 
the gasoline stream; development of 
additional ethylene oxide derivatives, 
and the working up of a propylene 
oxide-propylene glycol process analo- 
gous to the ethylene oxide process; de- 





vising of other processes to take advant- 
age of the simultaneous availability of 
chlorine and organic chemicals from 
the cracker, and development of truly 
synthetic fibers, ie. Terylene. 

Beginning with ethylene Wilton is 
making polythene, Lissapool N, and 
anti-freeze. From propylene is prepared 
acetone, widely used as a paint sol- 
vent, and one of the raw materials of 
Perspex, Production of acetone is car- 
ried out at Billingham on the opposite 
bank of the Tees River, the Wilton 
propylene being sent there by a 10-mile 
long pipe line passing under that river 
through a tunnel 1750 ft long and 9 ft 
in diameter. This link will carry to Bil- 
lingham various other hydrocarbons 
produced in the cracking plant, and also 
the gasoline. In the reverse direction 
will flow brine from the South Durham 
brine field forming the raw material for 
the electrolytic plant producing chlor- 
ine and caustic soda. Hydrogen gas is 
formed as a byproduct of chlorine 
manufacture. The bulk of it will be sent 
to Billingham, but a portion will be re- 
tained at Wilton for use in the produc- 
tion of alpha naphthylamine for the 
dyestuffs industry by an improved 
process. 


When 2000 acres of land upon which 
Wilton Works is being built was orig'- 
nally bought the intention was to pro- 
vide a site capable of accommodating 4 
large part of the company’s major de- 
velopments for many years to come. 
These included not only additional 
plants for already well established prod- 
ucts, but manufacture in quantity of 
the newer products brought to light re- 
cently and possibly completely new 
manufactures that may arise out of the 
company’s researches. The first stage 
of the Wilton project is so designed 
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For example, Kaylo Heat In- 
sulation reduces inventory require- 
ments because: 

1. Wide effective temperature range 
—up to 1200° F.—eliminates the need 
for combination coverings in nearly 
all operating conditions. 

2. Simplified Dimensional Standards 
allow nesting. , 
3. Unmatched selection of shapes 
and sizes reduces the number of pieces 
required per job. 


KAYLO 


...pioneered by OWENS -« 


Kaylo Heat Insulation reduces in- 
stallation costs because: 

4. The material is lightweight, strong 
and easily handled. 

5. It is easy to cut and fit with stan- 
dard tools. 

Kaylo Heat Insulation is a hydrous 
calcium silicate—the heat-saving ma- 
terial that is revolutionizing insula- 
tion practice with its outstanding 
combination of advantages. Get all 
of the facts now. 


for temperatures 
up to 1200°F. 


Simplified Dimensional Standards 


mean that O. D.’s of insulation correspond to 
O. D.’s of standard pipes, assuring proper fit 
for nesting, when necessary. With this system 
of snug nesting, Kaylo Heat Insulation assures 
fits for all operating conditions, requires less 
items—reduces inventory stocks. 


WRITE FOR FREE BOOK—“Kaylo Heat Insu- 


lation.”” Address: Dept. N-253, Owens-Illinois 
Glass Company, Kaylo Division, Toledo 1, Ohio. 


... first in calcium silicate 


>ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO — KAYLO SALES OFFICES: ATLANTA * BOSTON * CHICAGO «+ CINCINNATI « CLEVELAND « DETROIT 


HOUSTON + MINNEAPOLIS °+ 


NEW YORK =s 
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Two vessels for storing gas under pressure. 


Samples of polythene injection mouldings. 


THE PETROLEUM ENGINEER, October, 


that further plants may be added 
logical manner. 

Most processes at Wilton are ca 
out at fairly high temperatures, 
some at very high pressures. | 
quantities of steam are used for 
ing raw materials, and although 
of this heat is recovered, plenty of water 
is employed in removing the rest °f jt, 
Electricity is needed for driving the 
motors of compressors, pumps. and 
other machinery and the plant electro. 
lyzing brine. Gas is required for heating 
in some of the processes, for heat treat- 
ment furnaces, in the workshops, ete, 
On completion of the first stage of the 
project about 500 tons of coal wiil be 
consumed each day in the boiler house, 
and steam raised at a pressure of 900 
psig. Before being sent out into the 
network of pipes feeding steam to the 
plants it will be passed through iurbo- 
alternators to generate most of the 30,- 
000 kw of power required for produc- 
tion. The piping system through which 
services are distributed to manufactur- 
ing units is laid in shallow trenches and 
not supported on overhead steel gantries 
in contrast to Billingham and other 
large chemical factories. This procedure 
has the advantage that maintenance can 
be carried out more conveniently and 
the need for painting large areas of 
structural work is eliminated. Also, the 
amount of steel work used in the factory 
is reduced slightly. The service system 
includes steam, compressed air, conden- 
sate return to the boiler house, and 
nitrogen for the cracker unit. For cool- 
ing purposes arrangements have been 
made by the Tees Valley Water Board 
to supply 42,000,000 gal of water a week 
to be drawn from the River Tees and 
pumped to Wilton Works’ 6,000,000 gal 
reservoir through 13 miles of mains. 
Other water requirements will be about 
5,000,000 gal a week of purified water 
from the T.V.W.B. mainly for boilers. 
All drains lead eventually into a main 
drainage culvert of 7 ft diam, which 
passes under a trunk road through a 
narrow strip of land known as the “Cor- 
ridor” to the Middlesbrough-Saltburn 
railway, under the railway, and across 
to the foreshore at Bran Sands. For 
transport of raw materials and _prod- 
ucts to and from the factory an exten- 
sive road and railway system is being 
constructed, including over 10 miles of 
roads and 15 miles of railways. Eight 
miles of the latter will lie in an area 
of upwards of 100 acres reserved for 
the Wilton Works main sidings. 

The Perspex and _ phenol-formalde- 
hyde moulding power plants came into 
commission in 1949, Construction work 
on the oil cracking plant and on the 
pipe line link between the Wilton and 
Billingham factories was virtually com- 
pleted at the end of the following year. 
In 1950 the Tees Conservancy Commis- 
sion oil wharf at Teesport was opened 
and initial cargoes of oil were dis- 
charged and pumped to the Wilton fac- 
tory. Plants producing polythene. for- 
maldehyde, a-naphthylamine, ethylene 
oxide, ethylene glycol, and Lissapol N 
detergent came into operation in 1951. 
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Gm ey HEAT EXCHANGERS 


Manufactured by 


: ay WESTERN SUPPLY COMPANY 


TULSA, OKLAHOMA 
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Plant superintendents and maintenance engineers MUST 
look to the future. They have the tough job of handling 
today’s problems and anticipating tomorrow’s. For instance 

. if a heat exchanger is showing signs of excessive cor- 
rosion the maintenance superintendent must see that repair 
or replacement is made BEFORE prolonged shut-down be- 
comes necessary. It’s a tough job and that’s why many of 
these men have come to rely on Western Supply Company 
for assistance in all heat transfer problems. Western offers 
the trained help of an experienced staff of heat exchanger 
engineers to consult with YOU on all YOUR heat transfer 
problems. It is this SERVICE plus Western’s close adher- 
ence to rigid engineering specifications that have made the 
big Western “W” a familiar trademark in refining and 
processing plants all across the nation. The NEXT time... 
CHECK WITH WESTERN. 


Also at WESTERN... 


Nordstrom Valves 





Chapman Valves 


RRA 





Crane Valves 
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Taylor Fittings ane Flanges 


Satisfactory progress is being made on 
the chlorine plant, the first unit of 


which is scheduled to come into opera-’ 


tion towards the end of this year. Late 
in 1950 LC.I. announced its decision to 
erect a full-scale commercial Terylene 
fiber plant with a capacity of 11,000,000 
lb per annum at Wilton Works. It is 
the company’s intention that all stages 
of its manufacture from the mate- 
rials to the finished fiber should Be car- 
ried out at Wilton, which will involve 
the Billingham division in the produc- 
tion of raw materials, the Dyestuffs Di- 
vision in the manufacture of interme- 
diates and polymer, and the Plastics 
Division in the spinning of fibers from 
Terylene polymer. 








FLINT STEEL CORPORATION | 


The process used in the Wilton Pers- 
pex plant incorporates the latest devel- 
opments in mechanical and automatic 
control to increase productivity. The 
starting material is methyl methacrylate 
made by the company’s general chemi- 
cals division at Billingham and Darwen 
(Lancashire). It is first partially poly- 
merized by heating in the presence of 
a catalyst, and where coloured sheet is 
required pigments are incorporated at 
this stage. This syrup is poured into 
a mould formed by two glass plates and 
a flexible gasket, the gasket diameter 
and weight of syrup depending upon the 
required thickness of the final sheet. 
The gasket is of sufficient flexibility to 
take up the large contraction occurring 











The staggered ar- 
rangement of the 
bubble caps pre- 
vents channeling 
of the liquid on 
the tray. 


TULSA TYPE Bubble | 
Towers are BUILT | 
RIGHT to accomplish 
the processing function | 
required. | 


TULSA, OKLAHOMA 
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during polymerization. The cas‘ ing 
chamber is kept at a slight positive »res. 
sure with filtered air to insure freedom 
from dust in the air. The filled moulds 
are mechanically loaded onto trucks, 
which then pass to a battery of 6 auto. 
matically operated and controlled hot. 
air heated ovens. At the end of this 
stage of the process the glass adlicres 
tightly to Perspex sheet, and a special 
stripping operation is necessary to facili- 
tate separation. This operation is also 
automatically controlled, and the time 
and temperatures employed in both 
polymerization and stripping processes 
are chosen to suit the thickness and 
type of sheet being produced. On re. 
moval from stripping ovens the glass 
moulds are mechanically unloaded from 
the trucks and Perspex sheets removed. 
The glass is again in position for 
mechanical washing and re-use. Each 
Perspex sheet is individually examined 
for contamination, distortion, and color, 
and subjected to a variety of quality 
control tests to ensure that quality is 
of the standard required for the in- 
tended applications. 

No account of Wilton would be com- 
plete without reference to the Billing. 
ham factory on the other side of the 
Tees. The great coal hydrogenation 
plant began operation there in 1937 and 
accounted for more than 100,000 tons 
of gasoline a year. During that emer- 
gency it was producing superior avia- 
tion spirit to feed the Royal Air Force 
planes. The hydrogenation process, inci- 
dentally, gives rise to a number of val- 
uable by-products, especially tar acids 
shipped for use in the manufacture of 
plastics, disinfectants, dyestuffs, and 
medicinal chemicals. The Billingham 
works is the largest chemical factory 
in the British Empire, and the second 
largest in the world. It occupies a site 
of about 1000 acres, and is 7 miles in 
circumference. It accounts annually, for 
about 1,250,000 tons of products vital to 
national economy, ranging from fertili- 
zers to high-grade gasoline. The Billing- 
ham-Wilton set-up will make the twin 
complex the world’s largest chemical 
unit. 

The staff at Wilton Works is a com- 
posite one, drawn one-fourth from the 
I.C.1., and three-fourths from outside 
the company altogether. Last August 
employees at Wilton numbered some 
2000 factory workers and 450 staff. By 
1953 it is reckoned that these numbers 
will grow to 4250 and 600 respectively, 
and it is expected that about 2000 con- 
tractors’ men in addition will be em- 
ployed on the site. xe 


Benzene Output May Double 


The nation’s supply of benzene will 
soon be doubled thanks to increased pro- 
duction from petroleum sources, due to 
a new process for recovering benzene, 
developed by Shell Development Com- 
pany. The petroleum industry increased 
benzene by cracking and reforming 
petroleum to produce stocks richer In 
benzene and other aromatics. The new 
process can be applied to these stucks 
to produce chemical-grade benzene. 
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FIG, 1. This spreading tool compresses insulation until 
all the strips have been inserted. When it is released 
strips spring back and fill the jacket within the flange. 





"FIG. 2. Surface of the insulation being 
sandpapered before cut-outs are made. 





Self-Retaining Mineral Wool Boards 


Ease of access for inspection and maintenance 


increases the value of removable insulation 


PAunrenance of heated vessels is 
greatly simplified by snap-on insulated 
jackets that are easily removed for ac- 
cess to operating sections of equipment. 
Mineral wool boards are wedged into a 
framework of metal jacket segments, 





FIG. 3. This cut is necessary to fit around a flange 
on the distillation unit. Vertical cut is made first. 
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without the need for further attachment, 
to form highly efficient, rugged insulat- 
ing units. 

The Badger Manufacturing Company 
of Cambridge. Massachusetts, applied 
this technique in insulating the evapo- 





rated sections of vapor-compression dis- 
tillation units being produced for the 
U. S. Navy. The distillation units pro 
cess sea water to make it palatable fo: 
human consumption on board ships 
powered by internal combustion engines 











FIG. 4. Completed jackets ready for assembly. One 
jacket of each type is required for every distillation unit 
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—submarines, patrol boats, mine sweep- 
ers, landing craft, floating workshops, 
and similar auxiliary vessels. Distilling 
units are made in two sizes capable of 
handling 50 and 1000 gal per hour. The 
operating temperatures of the lower sec- 
tion of the insulated evaporator unit 
range between 230 F and 240 F and the 
upper section operates at about 216 F. 

Each evaporator unit is covered by 
two insulating jackets that may be re- 
moved separately for access to either the 
evaporator’s upper or lower section. Of 
similar design, both insulating jackets 
consist of three 120-deg segments that 
are rapidly fitted together around the 
evaporator and secured by snap locks. 

The basic insulation installed on the 
jacket for the lower evaporator section 
is 3-in.-wide strips cut from 24 by 48-in. 
mineral wool boards, 1 in. thick. Appli- 
cation of insulation in the upper evap- 
orator section is similar to the method 
described in detail for the lower sections. 

Strips of insulation are first inserted 
on their 1-in. edges in each 120-deg seg- 
ment of the lower sections and pressure 
applied with a special spreading tool 
(Fig. 1). After the proper number of 
strips have been inserted, an even ten- 
sion is produced which retains the 3-in. 
thick insulation in place without need 
for any external means of fastening. The 
density of the mineral wool board is in- 
creased slightly when the strips are 
installed in the jacket segments. 

The inside surface of the self-retain- 
ing insulation is then sandpapered to 
provide a close fit when in position on 
the evaporator (Fig. 2). The insulation 
is cut according to specifications in or- 
der that the jackets fit over flanges in 
the evaporator unit and allow connect- 
ing pipes to pass (Fig. 3). 

In Fig. 4, a complete insulating jacket 
for the lower evaporator sections rests 
on an assembled jacket for the upper 
section. Note the smooth surface and 
sharply-defined contours of insulation. 
' In the operation of the distilling unit 
scale forms on heated surfaces and must 
be removed at regular intervals. In dis- 
tilling sea water, the quantity and char- 
acter of the scale are such that operating 
cycles of 700 hr between cleanings are 
possible. The scale, deposited on the 
tubes, is relatively pure magnesium 
hydroxide and is removed by an acid 
salt treatment which requires about two 
hours’ time. The removable type of jack- 
eted insulation permits easy access to 
the interior of the evaporator for main- 
tenance and inspection. 

This installation technique is adapt- 
able in such industries as chemical or 
food processing and petroleum refining 
to the insulation of many types of high- 
temperature vessels having a similar 
uniform curvature. k** * 


“I think that the oil industry is enjoying the 
best reputation from the point of view of public 
relations that you have had in my lifetime. | 
think it is deserved. | think you have worked 
for it. | think you are honestly trying to do it, 
and | want to see it continue. | want us all to 
work together."—Oscar Chapman, Secretary 
of the Interior. 
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Tool to Remove Valve Seats 


W. L. RANDALL? and E. T. BUCKLEY? 


% IN. PLATE 








% IN. 
REMOVABLE PINS 
1% BY 1% BY 

14 IN. STEEL BAR 
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TOOL IN PLACE 


5/16 IN. 
JACK: SCREWS 


REGULATOR 


% IN STEEL PLATE 


Purpose: To remove and/or replace 
valve seats in pressure operated reg- 
ulators while valve body is in line. 
Tool was especially designed to re- 
move seats having lugs on under side of 
seat but which are still removed through 
top side of regulator. It may also be 


*Class A, third prize at NGAA. 

+Machinist and trepairman, United Gas Pipe 
Line Company, Carthage Gasoline Plant, Car- 
thage, Texas. 


used for conventional type valve seats 
having lugs on top side. 

Tool consists of bottom wrench, ellip- 
tical in shape, to allow passage through 
valve seat, after which it is attached to 
extension bar by means of removable 
pins. Top part of tool consists of plate 
and washer on upper end of extension 
bar, and drilled to fit bolts of valve body 
top works. Jack screws are also in top 
plate to take up slack. By applying pres- 
sure to upper end of extension bar. seat 
may be removed or replaced. 


Adjustable Stand for Distillation Equipment® 
L. L. POTTHOFF* 
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Ye IN. PIN 





Purpose: To prevent breaking vapor 
tube on flask and make the appa- 
ratus easier to handle. 


The following apparatus must be 
available for running a distillation test 
on natural gasoline and petroleum prod- 
ucts such as distillate or heavier. Flask, 
condenser, shield, ring supports, asbes- 
tos board, and graduate. After the sam- 
ple has been transferred to the flask, it 
is very easy to break the vapor tube 
when connecting the flask to the con- 
denser tube, if you are not careful, be- 
cause all of the equipment (shield ring 
support, and condenser) is stationary, 
and the glass is very fragile. The stand 
has been reconstructed and rearranged 
by using 5/16-in. rods for the top part 
of the stand and leaving the leg approxi- 
mately 1% in. in diameter. A hollow tube 
is constructed to fit over the bottom of 
each leg. The tube being hollow allows 
the legs of the stand to be inserted. The 

#Class B honorable mention at NGAA. 


§Plant chemist, Warren Petroleum Corpora- 
tion, Gladewater, Texas. 








= ROD 














i 

My % IN 
i TUBING 
is) 

ieee Ye IN 

n" HOLE 





| | Rey's * 3 


hollow tube has small holes drilled hori- 
zontally, to allow places for pins to be 
pushed through. By this means, the 
stand can be raised or lowered for any 
particular distillation, whether it be a 
natural gasoline sample, or a heavy oil 
sample; thus making a perfect fit be- 
tween the flask vapor tube and the con- 
denser tube. The base of the stand tube 
is constructed so as to give a good foot 
ing. It has been noted in the equipment 
that was purchased from laboratory 
concerns, that when the condenser was 
placed on the stand. the condensate drip- 
ping off the condenser has a tendency to 
make the stand rust, due to the construc 
tion of the purchased stands, which have 
flat places on top where water may ac: 
cumulate. By having the rods the water 
readily rolls on down and can be wiped 
up after the test has been finished. It can 
be cleaned very quickly. We have found 
that the new constructed adjustable 
stand makes a nicer piece of laboratory 
equipment and has saved many flasks 
from being broken. 
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View of two catalyst chambers in an oil refinery showing thermocouples with 
weatherproof heads installed on wall and conduit ring for extension wire. 

















































Refinery Instrumentation 


PART 4— Thermocouples and Extension Wire 


$.D. ROSS* and J. PROCOPI* 


Faw refinery personnel, even those hav- 
ing oniy the vaguest association with 
instruments, are unacquainted with the 
mighty midget” — the thermocouple. 
“mos! everyone in the plant is at least 
‘ware ‘hat this temperature-sensing ele- 
— Ccvelops a small voltage in rela- 
‘on to the temperature of the process 
vessel into which it is inserted. Yet be- 


*Brovy, 


—" Instruments Division, Minneapolis- 


! Regulator Company. 


yond this simple operating principle lies 
much important information which in- 
strument engineers in a refinery must 
know to assure accurate, reliable, and 
reproducible temperature measurements 
as well as minimum maintenance with 
thermocouple pyrometers. 

Although notable.advances have been 
made in the last decade in recording, 


EXCLUSIVE 
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indicating, or controlling instruments 
used to measure temperature, the 
thermocouple today remains essentially 
the same and has the widest useful 
range of any temperature measuring 
element—-from —300 F to about +-3000 
F. It is true that the resistance thermom 
eter bulb has been better adapted in re 
cent years to industrial use and offers 
certain advantages for specialized ap 
plications, but the thermocouple is stil! 
today the “workhorse” of temperature 
measuring means in the refinery. 

At first glance, with the basic simplic 
ity of a thermocouple, one might won 
der what factors are so important as to 
require elaborate discussion in a ful! 
length article in this series. Furthe: 
consideration, however, will reveal these 
applicational requirements for the 
thermocouple: 

1. It is installed directly in the pro 
ess medium which can be corrosive and 
at high temperatures or pressures. 

2. The accuracy and reliability of tem 
perature measurement and control is en 
tirely dependent upon the thermocouple 

3. Literally hundreds of temperature 
points are measured by thermocouples 
in a refinery, representing a sizable 
maintenance responsibility even when a 
minimum of attention is required. 

4. To a large extent thermocouples ar¢ 
expendable and the cost of their re 
placement must be minimized by prope: 
protection and care. 

5. A thermocouple involves basically 
an electric circuit with connections hun 
dreds of feet in length to remote pane! 
boards—failure of these connections af 
any point means failure of the entire in 
strument system and consequent loss o! 
automatic recording and control for the 
refinery operation involved. 

The value placed upon the thermo 
couple and its associated parts is evi- 
denced by the attention it has received 
recently from the Instrument Society of 
America which has published five Tenta- 
tive Recommended Practices covering 
this subject?®. In fact, when one con- 
siders the aspects of installation, fabri- 
cation, calibration, checking procedures, 
and maintenance, it becomes impossible 
to cover all the available data on this 
subject in one article. An attempt is 
made herein to highlight the essentia! 
points with an eye toward the selection 
and maintenance factors.** 


Basic Principles of Thermoelectricity 


Because it is fundamental to a proper 
understanding of thermocouple selec 
tion, installation, and maintenance, a 
brief review of principles is given here 
before the more pertinent phases of the 
subject are covered. Numerous refe! 
ences commonly available in the instru 
mentation field cover these principles in 
detail and are studied in most instru 
ment courses.” 12, 13,14, 15, 16 

Basically, a thermocouple is com 
posed of two dissimilar metal wires 
joined together in a circuit such as il 
lustrated schematically in Fig. 1. A 
small d-c voltage is produced by the dif 
ference in temperature between the 


**Part 5 covers thermocouple fabrication and 
calibration. 
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measuring junction (or hot junction) 
which is the point of measurement, and 
the reference junction (or cold junc- 
tion). 

The magnitude of the emf* developed 
by a thermocouple is of the order of 
from 3 to 17 millivolts at 600 F, as shown 
in the graph of Fig. 2 for common 
thermocouples. From the graph, also, it 
is seen that this emf increases fairly 
linearly with the measured temperature 
and has a different curve for different 
combinations of metals. Since the de- 
veloped emf would obviously vary if 
the reference junction temperature 
varied, these curves (and most instru- 
ment manufacturers’ tables) are based 
upon the standard reference junction 
temperature of 32 F. 

Fig. 3 illustrates schematically the 
incorporation of a thermocouple into a 
thermoelectric pyrometer system as it is 
used most commonly. The basic com- 
ponents are seen to comprise (1) the 
thermocouple connected to (2) a ter- 
minal head” which is located near the 
point of measurement and is in turn 
connected by (3) extension wires to (4) 
a pyrometer which incorporates (5) 
internal extension wire and (6) the 
thermocouple cold junction. It will be 
noted that the thermocouple cold junc- 
tion is extended to the instrument which 
usually contains a temperature sensitive 
resistor in the circuit to compensate for 
minor changes in the cold junction tem- 
perature. 

In addition to these basic components, 


"emf = Electromotive forc 
*Termed “Connection Head” in ISA termi- 
nology (RP1.3'%¢), 


METAL A 
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T 
' 
MEASURING 
JUNCTION 


REFERENCE 


= METAL 8B JUNCTION 








FIG. 1. Simple thermocouple circuit. 


actual thermocouple assemblies and in- 
stalled systems contain additional neces- 
sary components such as- protecting 
tubes or wells, ceramic insulators on 
the thermocouple wires within protect- 
ing tubes, insulation on thermocouple 


and extension wires, and certain acces- © 


sory fittings for installations. Each of 
these components plays an equally vital 
role which will be discussed in detail 
later with a view toward practical 
selection and maintenance problems. 


General Qualifications for 
Suitable Thermocouples 


Of the many metals and their com- 
binations, the five pairs shown in the 
graph have been adopted for one or 
more reasons to suit the needs of in- 
dustrial applications. In the selection of 
materials for thermocouple use the fol- 
lowing important qualifications must be 
considered: 

1. The thermocouple iennelals must 
be reasonably resistant to corrosion, 
oxidation, reduction, and crystallization 
—often at high temperatures. 

2. A comparatively large emf change 
with temperature should be developed 
by the thermocouple. 

3. The temperature-emf relation 
should be as linear as possible over the 
temperature range for the thermocouple. 

4. The materials employed should be 
readily reproducible so that uniform ac- 
curacy can be obtained and interchange- 
ability permitted. 

5. The cost ofthe. materials should be 
moderate. 

Many thermocouple materials tried in 
the past have been- discarded because of 
the first qualification. Actual limitations 
of the five thermocouples in this respect 
are considered under the discussion of 
each under “Common Types: of Thermo- 
couples”. 

The need for a comparatively large 
emf should be obvious when it is con- 
sidered that the largest emf produced by 
any commercial thermocouple at the 
upper limit of its usable temperature 
range is about 50 mv or only 1/20 of a 
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FIG. 2. Curves of emf versus temperature for five common thermocouples. 
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volt. Moreover, in temperature con! ‘ol. 
the refiner is interested in measuren ent 
of changes in process temperature: of 
only seyeral degrees which represe:.: ; 
change in thermocouple emf of «nly 
about 0.0001 volt (about 0.03 mv per 
degree F for iron-constantan at a!.out 
600 F). Even with present-day electr:nic 
potentiometers, such small voltage: 
quire the utmost in precision mea 
ment and sensitivity. 


The requirement for a relatively uni- 
‘form increase of thermocouple emf with 
temperature is based primarily «pon 
the desire for a uniform chart and <cale 
calibration of the instrument. In addi- 
tion, reference-junction compensation is 
accomplished more easily. 

Reproducibility of thermocouples is 
of -vital importance in the practical! use 
of thermoelectric pyrometeérs in the re: 
finery. The pyrometer is calibrated in 
degrees of temperature and the gradua- 
tions on the chart or scale apply for one 
.definite temperature-emf relation and 
for one type of thermocouple. It is often 
necessary to replace a thermocouple in 
service and the interchangeability fac- 
tor then becomes almost essential. This 
factor applies equally well when a num- 
ber of thermocouples are connected to 
one indicator or a multi-point recorder. 

As regards reproducibility with pres- 
ent-day thermocouples, we have the 
metallurgist to thank for the availability 
of much higher standards in pure metals 
and alloys as compared to the earlier 
days of pyrometry. This, combined with 
the closer, matching of thermocouples 
by instrument companies, has made pos- 
sible jiiuch better accuracy statements 
for adl types of thermocouples. 


Little need be said about the qualifica- 
tion of moderate cost-for thermocouple 
materials that is not obvious to the re- 
finery man. Varying greatly with the 
application, the replacement rate of ther- 
mocouples can be quite high and the 
unit cest becomes ‘proportionately a 
more important factor. This is one ob- 
vious limitation to the use of platinum 
thermocouples. 
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<__{f 


EXTENSION WIRE 
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COLD JUNCTION 


THERMO- 
COUPLE 


EXTENSION 
WIRE 


FIG. 3. Schematic circuit diagram 
of a thermoelectric pyrometer system. 
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FIG. 4. Exploded view of a typical 
industrial thermocouple assembly. 


Common Types Thermocouples 


The five most commonly used thermo- 
couples are: 


Base Metal Thermocouples 
(1) Copper-Constantan (Type T) 
(2) Iron-Constantan (Type J) 
(3) Chromel-Alumel® (Type K) 
Noble Metal Thermocouples 


(4) Platinum, 13 per cent Rhodium- 
Platinum (Type R) 

(5) Platinum, 10 per cent Rhodium- 
Platinum (Type S) 

The type letters in parenthesis after 
each are the letter symbols adopted by 
I. S. A. in 1948'**, The graphs of Fig. 
2 illustrate the general temperature- 
emf relationship for the five thermocou- 
ples but accurate values can best be ob- 
tained from tables available from the 
Bureau of Standards and thermocouple 
manufacturers. Fig. 6 charts the useful 
temperature range of these thermocou- 
ples which are discussed in detail below. 
while Table 1 gives typical limits of er- 
ror which are seen to be related to the 
temperature range. 

Copper-Constantan (Type T). These 
thermocouples have a pure copper wire 
for the positive conductor and a copper 
nickel (Constantan) alloy for the nega- 
tive conductor. They are particularly 
well suited for measuring temperatures 
from —300 F to +600 F, and are low in 
cost. Their resistance to corrosion due 
to atmospheric moisture or moisture 
condensation, which frequently occurs 
in the measurement of sub-zero tem- 
peratures, is an outstanding advantage. 

In general, Copper-Constantan ther- 
mocouples can be furnished with a 
higher degree of accuracy from sub- 
zero temperatures to -++-300 F than any 
other commercially available thermo- 
couple. Originally used primarily in the 
laboratory and pilot plant, they are now 
being employed more and more indus- 
trially for low temperature work, and 
can be used in either oxidizing or re- 
ducing atmospheres in their recom- 
mended temperature range. 

Iron-Constantan (Type J). These 


*Trade-Mark Registered Hoskins Corp. 
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thermocouples use iron for the pos 
conductor and Contantan for the neg 
tive conductor. They are applied ; 
mally for temperatures from about 
1400 F, and are suitable for use in oxi. 
dizing or reducing atmospheres. They 
are relatively low in cost and there/ore 
have become quite popular for app)ica- 
tions within their recommended tem jer. 
ature range. 
Chromel-Alumel (Type K). [he 
Type K couple comprises a positive «on- 
ductor of a nickel-chromium alloy and 
a negative conductor of nickel-aluminum 
Protective alloy. It is generally recommende« for 
Tube temperatures from 1000 to 2000 |. al- 
; though an upper temperature limi: of 
2300 F is given by I. S. A.*®° Best sery- 
ice is obtained when this couple is used 
in oxidizing atmospheres, but it can be 
used in reducing atmospheres or al mos- 
pheres that are alternatingly oxidizing 
and reducing, if it is supplied with a 
suitably ventilated protecting tube. 
Accuracy guarantees for Chromel- 
ce wane ve Alumel thermocouples have improved 
INSTRUMENT considerably in recent years and they 
have a very uniform temperature-emf 
relationship. They complement nicely 
Iron-Constantan couples in coverage of 
the range of temperature measurements, 
TERMINAL BLOCK but their cost is somewhat higher (al- 
though not sufficiently so to discourage 
their wide use). 

TERMINAL HEAD: Platinum-Platinum, Rhodium Ther- 
mocouples (Types R and S). These 
thermocouples are made up of a pure 
platinum negative conductor, and a posi- 
tive conductor of either 87 per cent 
platinum and 13 per cent rhodium 
(Type R) or 90 per cent platinum and 
10 per cent rhodium (Type S). Suitably 
protected, they are recommended for 
temperature measurements up to about 
2900 F in oxidizing atmospheres and to 


FIG. 5. View of thermocouple assembly about 2700 F in reducing atmospheres. 
with terminal head cover removed. They are easily contaminated; thus 
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FIG. 6. Useful temperature ranges of industrial thermocouples. 
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must always be used with protecting 
tubes. Silicon, particularly, as well as 
hydrogen or metallic vapors will con- 
taminate these couples. (Even the 
rhodium in the thermocouple wire can 
vaporize somewhat at high temperature 
and contaminate the companion plat- 
inum wire; thus a full length double- 
bore ceramic insulator must be used 
over the pair of wires.) 

Because of their comparatively high 
cost and also the low emf produced, 
practical industrial applications of the 
Type R and Type S couples are limited 
to the measurement of temperatures be- 


yond the range of Chromel-Alumel 


couples, Yet as a calibration standard 
noble-metal couples are used extensively 
because of (1) their high resistance to 
oxidation and reduction, (2) the high 
purity and reproducibility of the metals, 
and (3) freedom from parasitic currents 
or change in calibration. Their relia- 
bility is demonstrated by the fact that 


they have been adopted as the standard © 


for the International Temperature Scale 
between 1220 and 1945 F. 

Grades of Thermocouple Wire. To 
meet the different accuracy require- 
ments of thermocouples, most manu- 
facturers offer two basic grades of bulk 
thermocouple wire and thermocouples 
using this wire, namely: (1) Regular 
(or Standard) Grade and (2) Special 
Grade. (See Table 1.) Regular Grade 
wire follows the standard temperature- 
emf curve very closely and is suitable 
for most industrial applications; thermo- 
couples made from this wire or the bulk 
wire can also be furnished with an error 
curve giving their deviation from the 
standard calibration at specific tempera- 
tures. 

Special grade wire is specially 
selected to follow the standard calibra- 
tion curve more closely and is used 
where better absolute accuracy is de- 
sired; its cost is slightly greater. 
Regular grade thermocouples can also 
be supplied with a National Bureau of 
Standards certification at a nominal 
charge when best accuracy is desired 
and use of a correction is not objection- 
able. 

Thermocouple Wire Sizes and In- 
sulation. As recently standardized by 
ISA,'*° recommended wire sizes for 
thermocouples are as follows: 











ISA recommended thermocouple 
wire sizes'‘°, 








Type of thermocouple Wire size, B & S gage 
Iron-Constantan, Chromel- 
[ SQ" a 8, 14, 20, 24, & 28 
Copper-Constantan......... ; 14, 20, 24, & 28 


Platinum-Platinum, Rhodium 24 








In general, smaller wire sizes are 
preferable for greater speed of response 
because of the smaller mass with a bare 
thermocouple or smaller diameter pro- 
tecting tube. On the other hand, the life 
of the thermocouple increases with 
heavier gauge wires which more ably re- 
sist deterioration and contamination ‘at 
elevated temperatures — factors which 
eventually cause a permanent shift in 
the thermocouple calibration. As will be 
noted from Fig. 6, the highest recom- 
mended temperature for each type of 
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FIG. 7. View of screw 
cover head and 
interchangeable terminal 
blocks. Left to right: 
below head are terminal 
blocks for (1) single 
thermocouple, (2) two 
thermocouples, and 

(3) resistance 
thermometer bulb. 


thermocouple decreases as the wire 
size decreases. 

Matched pairs of insulated thermo- 
couple wires (similar to extension wire) 
are available in limited wire sizes for 
applications where the refiner makes his 
own thermocouple, such as for peening 
on the surface of a pipe or vessel, and 
where the application does not require 
a protecting tube. 

Such wires are usually run directly 
to the pyrometer, serving as extension 
wire as well. The type of insulation they 
employ is similar to that for extension 
wires, as described below. 


Terminal Head (Connection Head) 


The thermocouple terminal head (or 
connection head as it is identified now 
in standard terminology'®*) should not 
be underestimated as one of the com- 
ponent parts of a thermoelectric pyrom- 
eter system. Proper attention to this ele- 
ment can assure the accuracy obtain- 
able with the system and contribute to 
ease of installation and maintenance. 
Figs. 4 and 5 illustrate a typical general 
purpose head while Fig. 7 illustrates a 
screw cover type of head preferred in 
most refinery installations. 

The purpose of the thermocouple 
connection head is twofold, namely: 
(1) to provide facilities for making elec- 
trical connections between the thermo- 
couple wires and the extension wire, and 
(2) to provide means for attachment of 
a protecting tube, and the conduit usual- 
ly used to protect the extension wire. 
These two purposes are rather self-ex- 





TABLE 1. Limits of error of 
thermocouples. * 


Limits of error 








Type Temp. range,°F Standard Special 
Copper-.......... —300to— 75 ....... +1% 
Constantan....... —150to— 75 +2% +1%, 


— 75to+200 +1%F +3F 
20to 700 +%% +%% 


i ennwattcate be Oto 530 +4F +2F 
Constantan....... 530to 1400 +%% +%% 
Chromel-. aes Oto 530 +4F es 
| 530 to 2300 +%%% 
Platinum......... 

Rhodium-........ Oto 1000 +5I 
Piatinum......... 1000 to 2700 =+0.5% 








* Taken from ISA RP1.3 18c 








planatory; the first is important in most 
refinery applications where it may be 
necessary to replace the thermocouple 
and its protecting tube a number of 
times during the life of the installation 
while the connection head and extension 
wire are expected to last as long as the 
pyrometer. 

As can be seen in the illustrations, a 
ceramic terminal block within the head 
contains large metal terminals into 
which the.thermocouple wires are in- 
serted and to which the extension wires 
are attached at the back end. These 
terminals are designed to be relatively 
massive so that temperature differences 
between the two connections are min- 
imized; if such a precaution is not tak- 
en, a temperature difference might in- 
troduce a parasitic voltage which would 
affect over-all accuracy of measurement. 

Although the general purpose head 
is provided with a gasketed cover which 
can be screwed down tightly on the 
head, the screw cover type of design 
(Fig. 7) is preferable for out-of-door 
installations where the head must be 
completely weatherproof. It employs the 
same terminal block construction as 
the other type head but, as illustrated, 
can be provided with other interchange- 
able types such as the block for twin 
thermocouples used for certain tempera- 
ture measurements on catalytic crack- 
ing units. The head must be completely 
protected against rust; use of screw 
threads on the inside of the cover min- 
imizes “freezing” of the cover to the 
base. 

All types of connection heads are 
usually designed with terminal blocks 
that accommodate the various sizes of 
thermocouple and extension wires. 
Raised letters molded into the ceramic 
block to identify thermocouple polarity 
and type help assure proper connection 
of the positive and negative extension 
wires to their respective terminals. 


Extension Wire 
Extension wire is generally furnished 
in the form of a matched pair of con- 
ductors with a type of insulation de 
signed to meet the service needs of 4 





THE PETROLEUM ENGINEER, October, | 952 














—_ 22 2h «eee 


—- i toon oe on 







ke 












COLOR CODED POLYVINYL THERMOPLASTIC 


DN SSNIXXNNNMOOPDPDP PPD) ID 


COLOR CODED WEATHERPROOF 
IMPREGNATED COTTON BRAID 


wire with over-all weatherproof braid. 


FIG. 8. Polyvinyl plastic insulated extension 
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FIG. 9. Enamel and felted asbestos insulated 
extension wire with over-all asbestos yarn braid. 
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IMPREGNATED COTTON BRAID 


FIG. 10. Polyvinyl plastic insulated extension 


wire with over-all braid and lead sheath. 


particular installation (see Figs. 8, 9, 
10, and 11). Basically, the simplest pro- 
cedure with extension wire would be 
touse the same types of wire from which 
the thermocouple itself is made. In 
actual installations, however, where sev- 
eral hundred feet of extension wire must 
be run from a couple and numerous 
couples are used, this becomes somewhat 
more expensive with Chromel-Alumel 
and prohibitively expensive Platinum- 
Platinum, Rhodium couples. 

Certain basic data regarding exten- 
sion wires are covered in Table 2, 
namely: (1) types for various thermo- 
couples, (2) ISA recommended symbols 
and color code for duplex insulated 
wire, (3) limits of error as established 
by ISA, and (4) resistance in ohms per 
double foot for 14 gage wire. The Ten- 
tative Recommended Practices give 
much additional good data. 


Recommended Wire Sizes. As recent- 
ly standardized by ISA for all types of 
extension wire, only No. 14 and 16 B 
& S gage wire are recommended to be 
employed. The major factor here is the 
affect of the external resistance upon 
operation of the pyrometer. A millivolt- 
meter is more affected and may have to 
be recalibrated if considerable resist- 
ance .is involved, although newer types 
designed for high resistance circuits are 
not so easily thrown off calibration. Elec- 
tronic potentiometers, on the other hand, 
are affected very little by external resist- 
ance and can actually use wire as small 
or smaller than 20 gage. 


Accuracy of Extension Wire. Since 
extension wire theoretically merely “ex- 
tends” the cold junction to the instru- 
meni. it may ‘not be apparent at first 
glance why the accuracy (or “limit of 
frror as it is more properly defined by 
ISA) of extension wire should be con- 
sider separate from that of the thermo- 
couyic. Actually, if extension wire of 
the - «me type and grade as the thermo- 
Cou) wire is used, no separate error 
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FIG. 11. Flexible extension wire with stranded 
conductors and rubber insulation and jacket. 


would exist. However, not only is it un- 
economical to use certain types of ther- 
mocouple wire, as has been shown, but 
also it is impractical to hold extension 
wires of the same materials as the ther- 
mocouple within such close tolerance in 
long lengths. 

From the curves of Fig. 2, note the 
difference in the temperature-emf char- 
acteristics between Chromel-Alumel and 
Copper-Constantan which is an alternate, 
less expensive extension wire for Chro- 
mel-Alumel couples. The error from this 
cause is the emf difference between the 
two curves at the head temperature, as- 
suming the reference temperature is 32 
F, as for the curves. The iron-alloy type 


of wire is used with Chromel-Alume! 
where greater accuracy is required. 

Extension Wire Insulation. Whenever 
practical, extension wire should be run 
from the couple inside conduit and pro- 
tected in every way possible from ex- 
cessive heat, moisture, and mechanical! 
damage. The variety of conditions to 
which it may be subjected, however, has 
led to the development of several dif- 
ferent types of insulation as illustrated. 
In addition to its basic function of elec- 
trical insulation the wire coverings may 
be required to serve as physical protec- 
tion under conditions of extreme weath- 
er and moisture, yet preserve their color 
coding. 








TABLE 2. Basic data on thermocouple extension wire. 





Extension wire 
combination & symbol 

Iron-Constantan (JX) 
Copper-Constantan (TX) 


Chromel-Alumel (KX) 
Copper-Constantan (VX) 
Iron-Alloy (WX) 


Copper-Alloy (SX) 


Type of 
thermocouple & symbol 
Tron-Constantan (J) 
Copper-Constantan (T) 
Chromel-Alumel (K) 


Platinum-Platinum 
Rhodium (R or §) 


Color code of insulation Limits of error, °F 





Over-all Positive Negative Standard Special Temp. range°F 


Black White Red +4 +? Oto 400 
Blue ‘Blue Red +1.5 +0.75 —75 to +200 
Yellow Yellow Red +6* ae Oto 400 
Red Brown Red +6t 75 to 200 
White Green Red +6t 75 to 400 
Green 


Black Red +12t 75 to 400 





* ISA anticipates that this limit of error will be reduced to +4 F when the present nickel situation improves. 
+ Applicable for a reference junction temperature of 75 F only. 
Note: Data for this table were extracted from the ISA tentative Recommended Practices on thermocouple and extension wire." 








TABLE 3. Conduit capacity for various types and gages of 
extension wire. 











Number of 2-Conductor Cables 
Weatherproof Flexible 
and polyvinyl Asbestos over asbestos Lead covered and rubber 
Conduit insulation insulation polyvinyl insulation insulation 
size 14 or 16 : 

(inches) Gauge 14 Gauge 16 Gauge 14 Gauge 16 Gauge 16 Gauge 
“% 4 1 2 1 1 1 
4% 7 4 4 1 1 1 
1 ll 6 7 1 2 3 
1% 20 11 13 4 4 4 
114 28 15 18 5 5 6 
2 48 25 29 8 9 10 
2% 66 36 42 12 13 15 
3 101. 55 65 19 21 23 





Note: The above values apply to straight runs or those with nominal offsets equivalent to not more than two quarter bends. 


It is recommended that ben 
internal diameter of the conduit. 


have a minimum radius of curvature at the inner edge of the bend of not less than ten times the 
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Polyviny] Plastic-Weatherproof (Fig. 
8): This extension wire represents a 
definite advance in pyrometry. The syn- 
thetic plastic coating on the individual 
conductors retains its color coding. In 
addition this material has a high re- 
sistance to most acids and alkalies, to 
alcohol, gasoline, greases, and oil. The 
plastic coated wires are covered, as 
shown, with an over-all cotton braid 
saturated with a weatherproofing com- 
pound and finished with a color coded 
lacquer or paint. 

This type is suitable for ambient tem- 
perature up to 140 F and has a much 
smaller over-all size so that many more 
such wires can be run in a conduit as 
compared to other types (see Table 3). 

Ashestos-Covered Wire (Fig. 9): This 
wire is suitable for higher temperatures 
but because of the hygroscopic nature 
of the asbestos, the individual wires are 
first enamel-coated before the color- 
coded felted asbestos is added; this ma- 
terial is impregnated with a flame and 
moisture resisting wax and covered over- 
all with color-coded asbestos braid as 
shown. Used generally where the tem- 
perature ranges from 140 to 400 F. 

Lead-Sheathed Wire (Fig. 10): A 
protective lead (the metal) sheath over 
the polyvinyl plastic extension wire of 
Fig. 8 makes a very rugged combina- 
tion where a conduit is not employed, 
and at the same time affords high re- 
sistance to moisture and many corrosive 
atmospheres. 

Rubber-Jacketed Stranded Wire (Fig. 
11): Made with stranded conductors 
for greater flexibility, this wire is pri- 
marily employed for portable use. With 
its rubber-covered individual conductors 
and rubber jacket over-all, it is of course 
moisture-resistant but is not recommend- 
ed for temperatures exceeding 125 F. 
With certain wires, synthetic rubber, 
such as Buna-N is available, with better 
resistance to attack by certain chemicals 
and oils. 


Protecting Tubes and Wells 


As has been indicated, with very few 
exceptions thermocouples must be 
equipped with suitable protection in the 
form of a tube or well, particularly at 
higher temperatures. The term protect- 
ing tube as compared to well refers to a 
closed end tube designed for attachment 
to the connection head as shown in Fig. 
+; whereas a well is a pressure-tight 
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FIG. 13. ‘Pencil’ type thermoccuple 
with enlarged view of 
cross section showing construction. 


FIG. 12. Thermocouple with protecting 
well installed in wall of vessel. (A 


small diameter stainless steel well is used 
to increase speed of response.) 


receptacle with external threads for 
pressure-tight attachment to a vessel or 
in a pipe line (see Fig. 12). Literally 
hundreds of varieties of these tubes and 
wells in various metals, alloys, and re- 
fractory materials in a refinery are on 
the market today to meet the special re- 
quirements of the job. 

A protection tube or well in a refinery 
is ordinarily used for one or more of 
these reasons: 

(1) To protect the thermocouple from 
deleterious gases (oxidizing, reducing, 
contaminating, etc.) . 


(2) To protect a thermocouple from 


corrosive liquids. 

(3) To provide a suitable installation 
for a thermocouple in a pressurized ves- 
sel (the thermocouple can be withdrawn 
leaving the well in place). 

(4) To provide protection of the cou- 
ple against mechanical damage. 

(5) To support the thermocouple 
(particularly longer length couples in- 
stalled horizontally at higher tempera- 
tures). 

Desired Qualities of Tubes and Wells. 
Basically, the use of a protecting tube 
has its shortcomings from the viewpoints 
of ideal temperature measurement and 
control and installation. It obviously de- 
creases the sensitivity of measurement, 
and increases the space as well as cost 
for a thermocouple installation. To min- 
imize these handicaps and also to sat- 
isfy the greatest number of applications, 
the protecting tube or well should have 
as many as possible of the following 
qualities: 

1. Resistance to high temperatures 
and sagging at operating temperatures. 

2. Resistance to action of oxidizing 
and reducing gases. 

3. High thermal conductivity to in- 
sure prompt transmission of tempera- 
ture changes to the couple. 

4. Resistance to thermal shock caused 
by sudden temperature changes. 


5. Ability to withstand mechanical 
shocks. 

6. Resistance to corrosion by chem- 
icals. 

7. Low porosity at operating tem- 
perature (to prevent gas leakage to 
couple). 

8. Resistance to erosion. 


In the past decade, through the co- 
operation of the metals and ceramic in- 
dustries, considerable advances have 
been made in the development of special 


alloys and refractory materials to suit 
particular applications. In general, base 
metal couples use metallic protecting 
tubes and noble metal couples use 
ceramic protecting tubes. The latter are 
not discussed in further detail because 
of their limited use in refineries. 

Types of Metallic Tubes and Selec- 
tion. Various methods of constructing 
metal protecting tubes have been de- 
veloped, each with certain advantages in 
application, such as; 

1. Cast, closed end—higher tempera- 
ture rigidity. 

2. Cast, open end, welded closed— 
high temperature rigidity and even wall 
thickness. 

3. Drawn—less porous. 

4. Drilled—heavier wall than drawn 
and denser than cast. 

Where erosion is a problem, even wall 
thickness increases tube life. If the ap- 
plication is in an atmosphere in a fur- 
nace, a less porous tube is desired, but 
if this same application necessitates a 
long tube at a very high temperature in 
a horizontal application, a cast tube 
might be the only answer. High pressure 
might dictate the use of a heavy-walled 
drilled tube. 

Selection of the proper tube material 
is not such a problem in the refinery 
where stainless steel or carbon steel an- 
swers most of the problems. Following, 
however, is a check list of points to con- 
sider where some other material may 
he required: 

1. What is the temperature involved? 

2. What is the pressure involved? 

3. Does the atmosphere contain sul- 
fur? In what quantities? (If the con- 
centration is greater than one per cent 
at 1000 F, nickel should not be used; 
this percentage becomes lower as the 
temperature increases. ) 

4. Is the installation horizontal or 
vertical? (Vertical installation elim 
nates the problem of sagging tubes at 
higher temperatures. ) 

5. Will the tube have to withstand 
mechanical abuse? 


Response of Thermocouples 


As was mentioned in the above dis- 
cussion of protecting tubes, the use ol 
an enclosure over the thermocouple | 
undesirable from the viewpoint of opt 
mum measurement and control. The 
speed of response or rate at whic! the 
thermocouple detects temperature 
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changes is of vital concern in many ap- 
plications, particularly where the 
changes occur rapidly. Many factors of 
heat-transfer affect the speed of re- 
sponse of a thermocouple; among the 
most important of these are (1) the 
mass of the couple and (2) the air gap 
between the protecting tube and the 
couple. 

The smaller the mass of the couple, 
the faster its response. Obviously a bare 
couple is best from this viewpoint, but 
has already been shown to be imprac- 
tical. Fig. 12 shows a “small mass” de- 
sign of couple using a protecting well 
of small diameter (approximately one- 
fourth that of conventional wells) and 
a small gage thermocouple wire. 

Much the same effect is obtained in 
the “pencil” type couple, wherein one 
metal (iron or copper) of the element is 
in the form of an outer tube with 20- 
gage constantan wire inserted down its 
hollow center in a fashion similar to lead 
in a pencil. The speed of response of 
this type is much higher than earlier 
designs. 

In an attempt to reduce the air gap 
between the protecting tube and thermo- 
couple, methods such as illustrated in 
Fig. 14 have been employed. The most 
recent advance has been widely adopted 
for heavier wire gages (8, 14, and 20). 
The two thermocouple wires are shaped 
to “butt” against each other and then 
electrically welded. Not only has the 
weld been found to be very strong but 
also the speed of response of a protected 
couple of this type has been improved: 
(1) the mass of the hot junction is 
reduced, (2) the insulators are kept 
further away from the hot junction and 
minimize heat conduction away from the 
junction, and (3) the hot junction and 
adjacent portions of the wire are more 
nearly ‘in contact with the inside wall 
of the protecting tube. 


Installation of Thermocouple and 
Extension Wire 


. There are numerous practical factors 
to consider in making a proper thermo- 
couple installation and connecting it by 
extension wire to the instrument. These 
will be considered under their respec- 
tive headings. 

Thermocouples. 1. Select the loca- 
tion and depth of immersion in the 
process vessel with care to avoid stag- 
nant areas of the measured fluid which 
do not have a representative tempera- 
ture. 

2. Avoid direct flame impingement on 
protecting tube because it will material- 
ly shorten the tube life and temperature 
readings will not be representative. 


TABLE 4. Temperature limits of 
common metal tubes. 





Maximum temp, °F 


Oxidising Reducing 


Material atm. amt. 
Carbon steel........... ; 1000 1000 
SEMI 06 cconecceves ay 1300 1600 
Chrome! T (20% Cr, 32% Ni).. 2000 2000 
Inconel (14% Cr, 80% Ni).... 2100 2100 
Resisteat (28% Cr Iron)... ... 1800 1800 
Stainless steel (18-8).......... 1800 1800 
i cccceesescewces 1200 1300 
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FIG. 14. Means of increasing speed 

of response by improving thermal 
conductivity between hot junction and 
surrounding fluid: (a) with thermocouple 
wells, and (b) with protecting tubes. 





See 


FIG. 15. Butt-welded type of 
thermocouple inside a protecting tube. 


3. Provide for proper amount of im- 
mersion of the thermocouple into the 
measured medium to minimize heat 
transfer along the protecting tube to the 
connection head. Such heat conducted 
away from the hot junction causes the 
thermocouple to indicate a lower tem- 
perature (ten times the OD of the tube 
is the recommended minimum immer- 
sion; higher velocity fluids past couple 
require lesser immersions) . 

4. The protecting tube should extend 
far enough beyond the outer surface of 
the vessel or pipe line so that the tem- 
perature of the head approximates am- 
bient temperature (particularly with 
types R, S, and K using alternate exten- 
sion wires). 

5. Ifyou make your own thermocou- 
ples, clean the free ends of the thermo- 
couple wire well before fastening them 
to the connection head, and be sure they 
are inserted with proper polarity as 
identified on the terminal block. 

6. When measuring high tempera- 
tures, install the thermocouple vertic- 
ally wherever possible to prevent sag- 
ging of the tube. 

Extension Wire. 1. Use only the 
proper type of extension wire for a 
given type of thermocouple (Table 2). 

2. Observe the color coding of the 
individual wires and connect the nega- 
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tive wire to negative wire termin:: at 
both the thermocouple connection |:aqd 
and the instrument. 

3. Avoid splicing of the wires \. her. 
ever possible, and if splicing is n: ves. 
sary, the wires should be soldered and 
taped. 

4. Install wires in conduit whe:-ver 
possible and ground the conduit wel] 
to prevent leakage from power insi::]la- 
tions or lighting circuits. 

5. Never run the wires parallel 5 or 
across any a-c line of 115 v or nore 
within less than a foot; if this precau- 
tion isn’t taken, induced a-c currents 
may affect the pyrometer readings. 1nd, 
of course, never run other electrical 
wires in the same conduit with exten. 
sion wires! 

6. Select proper type of insulation to 
meet conditions of the installation. 


General Maintenance Hints 


With a thorough knowledge of the 
basic principles of thermoelectricity 
and the characteristics of common ther. 
mocouple systems, many of the factors 
vital to proper maintenance become 
self-evident. A few high spots are sum- 
marized below: 

1. Thermocouples should be checked 
regularly at a rate determined by ex- 
perience. Usually once a month is suf- 
ficient for base metal thermocouples but 
exceptions vary greatly from this aver- 
age. 

2. In re-inserting a thermocouple the 
depth of immersion should not be 
changed and, above all, should not be 
decreased (errors are caused by in- 
homogeneity in the wire due to tempera- 
ture). 

3. If Chromel-Alumel couples are 
used near the temperature limit, or in 
an application where the temperature 
fluctuates over three or four hundred de- 
grees, they should be checked almost 
daily. Under these conditions, the emf 
of this couple has been observed to drop 
off slowly for a given temperature. 

4. The thermocouple should be 
checked in place, if possible—not dis- 
turbed in any way'®*, (Because of the 
limitations of this procedure many re- 
fineries have conducted surveys to de- 
termine the average life of their thermo- 
couple in various applications and sim- 
ply replaced the couples after the estab- 
lished proper interval; near perfect op- 
eration is thus assured and the problem 
of periodic checking is eliminated. ) 

5. A thermocouple used normally to 
measure a certain temperature (say 
1000 F) should not be exposed to ap- 
preciably higher temperatures; because 
such exposure will tend to impair its ac- 
curacy. 

6. Do not use thermocouples with 
burned out protecting tubes; replace the 
tubes before the thermocouple is entire- 
ly destroyed. 

7. If switches are used in thermocou- 
ple circuits, be sure that their contacts 
are kept clean. , 

8. To check for grounds in the exten: 
sion wire circuit, disconnect the instru- 
ment and thermocouple and use a mag 
neto set. 


9. If recording or indicating poten 
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tiometers are connected in parallel for 
operation from a single thermocouple, 
the circuit should be analyzed for pos- 
sible effects of one instrument on the 
other??®. 
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10. Wills, D. M., “From a Common Thermo- 
couple — Operation of Potentiometer In- 
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12. Foote, P. D., Fairchild, C. O., and Har- 
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13. “Temperature, Its Measurement in Science 
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McGraw-Hill Book Co., Inc., New York, 
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pared by Sub-Committee on Thermocouple 
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Salvage of Bauxite 
From Acid Units® 


W. W. MASON#! 


Remove the Bauxite. neutralize the 
acid ‘1 Bauxite with water. then run 
throws h a fire drier or kiln. Then screen 
Bauxite to remove the fines. Bauxite is 
iPh'llips Petroleum Company, operating su- 
Perviso, Phillips, Texas. 

*Clas: C, second prize, NGAA — Panhandle- 


Plains Regional Meeting, Amarillo, Tuesday, 
ovem er 20, 1951. 
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then ready to be used from four to five 
times. 

Savings: On a 180,000 gal per day 
isobutane unit, 220 tons of Bauxite per 
year will be saved at a cost of $125 per 
ton, or approximately $27,000 per year. 
Cost of salvaging Bauxite is approxi- 


mately $10 per ton, or $2200 per year. - 


There is approximately 10 per cent loss 
from screening, or about $2750, which 
makes a net savings in one year of about 
$22,050. The HCl that is used to kil! 
the iron in new Bauxite costs a few hun 
dred dollars. The reclaimed Bauxite is 
free of this iron and therefore does not 
need to be treated with HC! acid. 





Handling Sawed Lumber* 


Lumber cut to length was formerly 
brought to the saw, then stacked on the 


racks; then a motor lift-fork truck took 













a 


SAW BENCH 


ALLEYWAY 


A 


off five to six feet of the stacked lumber, 
while that portion on the back of the 
rack had to be moved to the front of the 
rack so the lift truck could pick it up 
in turn. 

To correct this situation, a ramp was 


*This plant aid submitted through courtesy 
of the Humble Oil and Refining Company’s 
Coin-Your-Ideas Plan. 





ie L. MINARD 


built of 2-in. by 10-in. boards in place 
of the rack; it was 7 feet wide by 
30 ft long. Four-inch by four-inch pal- 


Sees 
SECTION A-A 





PALLETS 


lets were placed lengthwise at the oute: 
edges of the ramp, on which the lumbe: 
was stacked; the lift truck goes up on 
the ramp and as finally arranged can 
reach any pallet at any time anywhere 
on the ramp. The accompanying dia- 
gram shows the principle of the ar- 
rangement. 














HERE'S WHY 


... because the NATIONAL 
AIROILL “Airocool”’ Tandem 
Unit is more than just com- 
bustion equipment. It is an 
exclusive Combustion System 


which has proved many more hours ‘“‘on stream’ without shutdown. 
“‘Airocool” Tandem Combustion Units (firing dirty refinery gas; uncut asphalt; 
refinery fuel oils) hold hot air in the combustion zone until fuel and hot air 
are mixed thoroughly. This means that combustion takes place in a hot zone; 
the result... increased combustion efficiency with a minimum of excess air. 
NATIONAL AIROIL Tandem Units add up to 16% further flame travel with- 
out extending the furnace front... eliminating flame impingement on bridge 
wall and tubes, allowing longer life for those elements ...and because of 
this added flame length secondary air is controlled easily and accurately. 
The Tandem Unit is popularly fired with NATIONAL AIROIL Combination 
Oil an Gas Burners. YOU will realize higher profits from YOUR hecters 








when Tandem Combustion Units are specified. Detailed literature sent upon 
request on your business letterhead. 


CHEMICAL-PETROLEUM DIVISION 


SAO AIROIL BURNER CO., INC. 


1459 CAslt stv uveEs AVG., Fee AWELEN.A 24, FA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


To obtain more information on products advertised see page E-61 
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WHAT DO YOU WANT TO PURIFY? 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 
treated in principal applications are: motor oils and other lubricat- 





ing, specialty, and technical oils; petrolatums and waxes; aviation 
and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in copper sweeten- 
ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 
inquiries are invited. 


ATTAPULGUS“S,c02%2"" - POROCEL Serres 


P i Dept. Y, 210 West Washington Square, Philadelphia 5, Pa. 
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Questions on refining, gas processing problems answered here. Send yours in today! 


Removal of Sulfur Compounds 


© What is a good process for re- 
moving sulfur compounds from 
natural gas and light refinery vapors 
or liquids, and what are the optimum 
process conditions for this purpose? 
Can all common types of petroleum 
and natural gas hydrocarbon-sulfur 
compounds be removed by one prac- 
tical process? If not, how may the va- 
rious compound types be removed, 
HS, mercaptans, sulfides, (thioethers), 
thiophanes and thiophenes?—B. L. P. 


A number of Sulfur compounds 
present in hydrocarbons are as 
follows: 


Chemical 
Compound Formula 
Alkyl disulfide......_____..R,S, 
Ata etiee_._._....._ES 
Carbon disulfide....______.CS,, 
Carbory] sulfide... COS 
Hydrogen sulfide... HS 
Mercaptans.___..______________.. RSH 
Thiophane______________.__.__.C,H,S 
Thiophene._____......._....._-C,H,S 
Thiophenol_____.___________._.C, H, SH 


R in the above signifies alkyl radicals, 
such as methyl, ethyl, etc. In addition, 
elemental sulfur is found at times in 
petroleum hydrocarbons, while a num- 
ber of substituted thiophenes, thio- 
phanes, thiophenols and other more 
complex sulfur compounds have been 
observed in hydrocarbons. 

Hydrogen sulfide, thiophenols, and 
mercaptans are weak acids and will 
form salts with alkalies. Carbory] sulfide 
and carbon disulfide are essentially non- 
acidic, but will hydrolyze slowly to hy- 
drogen sulfide. All the other compounds 
are non-acidic and will not react to any 
extent with alkalies. 

Hydrogen sulfide and mercaptans are 
ordinarily the most objectionable sulfur 
compounds present in hydrocarbons, 
since they have strong odors and are 


actively corrosive under certain condi- 
tions, 


Methods of Hydrogen Sulfide 
Removal 

The boiling point of hydrogen sul- 
fide, - -79 F at atmospheric pressure, 
lies between those of ethane and pro- 
pane, so that hydrogen sulfide may be 
temoved quite effectively from higher 
boilins hydrocarbons, such as gasoline 
by fractionation. 

in cases where fractionation is not ap- 
Piicaiie, chemical processes are ordi- 
narily used for removing hydrogen sul- 
fide from hydrocarbons. The principal 


chemical processes that have been util- 
ized are listed below. 

Chemical processes for Hydrogen Sul- 
fide Removal: 


1. Caustic Soda — 2NaOH +H,S —> 
Na,S + 2H,O 


2. Lime—Ca(OH), -+ H,S—>CaS ++ 
2H,0 


3. Tron Oxide — 2Fe,0, +- 6H,S —> 
2Fe,S, + 6H,O 
2Fe,S, + 30,—> 2Fe,0, + 6S 
(second reaction promoted by con- 
tact with air). 


4. Seaboard — Na,CO, + H,SZ” 
NaHCO, + NaHS (reaction re- 
versed by air blowing). 


5. Iron-soda—(1) H,S + Na,CO,7” 
NaHS + NaHCO, 

(2) NaHS + 2Fe(OH),—>2FeS 
+ $+ 3Na0H + 3H,O 

(3) 4FeS + 30, + 6H,O—> 4Fe 
(OH), + 4S ((1) reversed by air 
blowing (3) produced by air blow- 
ing). 


6. Thylox — Na,AS,S,0, +- H,S— 
Na,AS,S,0 -+- H,O 
Na,AS,S,0 + %0,—»Na,AS,S,0, 
-+- S (Produced by air flowing). 

7. Girbotol — 2RNH, + H,Sz 
RNH,S (Reaction reversed by 
steaming). 

8. Phosphate — K,PO, + H,S 7” 
KHS + K,HPO, (Reaction re- 
versed by steaming). 

9. Phenolate — NaOC,H, + H,SZ” 
KHS + K,HPO, (Reaction re- 


versed by steaming). 


10. Alkacid — RCHNH,COONa +- 
H,S7-” RCHNH,COOH -++ NaHS 
(Reaction reversed by steaming). 

11. Houdry —NiO + H,S —»NiS + 
H,O 
NiS + 1140, —>NiO + SO, 

12. Vacuum Carbonate — Na,CO, + 
H,SZ” NaHCO, -++ NaHS (Reac- 


tion reversed by vacuum steaming). 





Caustic soda solutions and lime slur- 
ries are ordinarily not utilized on a large 
scale because of the cost of the reagents 
and the problem of disposal of the sul- 
fide produced. 

The use of iron oxide in dry boxes is 


one of the oldest methods for removing 
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hydrogen sulfide from gas streams and 
is still used to a considerable extent. 
Many forms of iron oxide are used. One 
of the commonest consists of iron oxide 
impregnated wood shavings. 


2Fe,0, + 6H,S—>2Fe,S, + 6H,0 


represents the initial reaction and indi- 
cates 1 lb for iron oxide can absorb a 
maximum of .64 lb of hydrogen sulfide 
if no oxidation occurs. The addition of 
air causes the following reactions: 


2Fe,S, + 30,—>2Fe,0, + 6S and 
6H,S + 30,—>6H,0 +- 6S, so that the 
iron oxide is not depleted and the bed 
may be kept in service until the pres- 
ence of elemental sulfur causes an ex- 
cessive pressure drop. 

For optimum performance, dry boxes 
require a temperature between 80 F and 
100 F, a water content between 30 and 
50 per cent of the iron oxide sponge 
weight, and the presence of an available 
potential alkali (as Na,CO,). The dry 
box process is completely selective for 
hydrogen sulfide with respect to carbon 
dioxide and hydrocarbons; however, par- 
tial conversion or absorption of the com- 
pounds as COS, CS, and HCN may oc- 
cur. 

This process has the disadvantages of 
non continuous operation and high op- 
erating cost where large quantities of 
hydrogen sulfide are removed from the 
gases being purified. However, it is wel! 
suited for the removal of traces of hy- 
drogen sulfide from low pressure gas 
streams, especially where the presence 
of tars, air, CO,, HCN, NH,, COS, CS. 
and other contaminants might cause 
trouble in the operation of continuous 
processes which could produce equally 
sweet gas. - 

The Seaboard process employs a 
liquid absorbent that can be regenerated. 
The gas is contacted with a dilute solu- 
tion of sodium carbonate, and the ab- 
sorbed hydrogen sulfide is removed from 
the solution by blowing air through it. 
The hydrogen sulfide passes off in the 
air stream. The absorption efficiency of 
this process seldom exceed 90 per cent 
at low pressures although it increases 
with pressure. The process is partially 
selective for H,S in the presence of CO, 
and absorbs HCN quite completely. It is 
unsatisfactory for gases containing high 
concentrations of HCN and other con- 
taminants because of the occurrence of 
side reactions. Advantages of the process 
is simplicity but has a low efficiency and 
high power requirements. 

The Iron-Soda process, a modification 
of the Seaboard process, represents an 
attempt to utilize the chemical reactions 
of the iron oxide dry box process in a 
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continuous system. Numerous modifica- 
tions have been developed; however, the 
basic cycle consists of contacting the 
sour gas with a dilute solution of sodium 
carbonate containing suspended iron 
oxide (or hydroxide) and regenerating 
the spent solution with air. 

The Thylox process utilizes a sodium 
thioarsenate solution for removing hy- 
drogen sulfide from gases. On blowing 
air through the solution, after it has ab- 
sorbed hydrogen sulfide, the thioarsen- 
ate solution is regenerated and elemental 
sulfur (recoverable as a marketable by- 
product) is produced. 

If no credit is taken for recovered sul- 
fur the operating cost of this process is 
relatively high, and its complexity con- 
stitutes an additional disadvantage over 
other processes. 

The Girbotol process employs solu- 
tions of amines for separating hydrogen 
sulfide from hydrocarbons. This process 
has become the one most widely used 
for this purpose. The removal of hydro- 
gen sulfide from hydrocarbon gases or 
liquids by this process is carried out by 
contacting the gases or liquids with solu- 
tions of amines (organic alkalies). The 
absorbed hydrogen sulfide is then sepa- 
rated from the amine solution by heat- 
ing, which regenerates the amine solu- 
tion for further hydrogen sulfide ab- 
sorption. This regeneration takes place 
because the amine sulfides dis-associate 
readily at slightly elevated tempera- 
tures and: release the hydrogen sul- 
fide that has been absorbed at lower 
temperature. The wide spread use of this 
process has resulted from two factors. 
First, it is the only commercial process 
using liquid absorbents that has been 
utilized for purifying gases to the degree 
commonly required for pipe-line dis- 
tribution. Second, the operating costs of 
the process have been lower than other 
processes primarily due to smaller steam 
requirements for regeneration. The hy- 
drogen sulfide removed from the hydro- 
carbons is recovered in a concentrated 
form, and may be utilized for the pro- 
duction of elemental sulfur, sulfuric 
acid, or other purposes. 

The Phosphate process employs a so- 
lution of tri-potassium phosphate for re- 
moving hydrogen sulfide from hydrocar- 
bon gases or liquids. This is regenerated 
by steaming in a manner similar to that 
employed in the Girbotol process. 

For ordinary gas treating operations, 
the process is not competitive with 
amine processes. This process does have 
certain features which make it useful. 
The high stability and non-volatile na- 
ture of the tri-potassium phosphate 
make it applicable for absorption tem- 
peratures as high as 200 F and for gas 
streams containing reactive contami- 
nants. Its insolubility in hydrocarbons 
make it useful in treating liquid hydro- 
carbons. 

The Phenolate process utilizes a so- 
lution of sodium phenolate for remov- 
ing hydrogen sulfide from gases. Steam- 
ing is used for regeneration. 

The capacity of the phenolate solu- 
tion for hydrogen sulfide is quite high, 
the efficiency of hydrogen sulfide re- 
moval is generally low (90 per cent) 
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and the steam consumption is high. 
The Alkacid process uses solution of 
sodium slats of amine acids for hydro- 
gen sulfide removal. This process was 
developed in Germany and has not been 
used commercially in the United States. 


The Houdry process for removing hy- 
drogen sulfide from hydrocarbons uses 
nickel oxide on a refractory support at 
a temperature of 700 to 800 F. The 
nickel sulfide is reconverted to nickel 
oxide by air blowing at the same tem- 
perature. The operation is intermittent 
with multiple chambers being used. 


The vacuum carbonate process is a 
modfication of the Seaboard process, us- 
ing vacuum steaming for regenerating 
sodium. carbonate solution that has ab- 
sorbed hydrogen sulfide. It has the ad- 
vantage over the Seaboard process in 
that the hydrogen sulfide may be re- 
covered in a concentrated form. 


In addition to the above discussed 
processes for hydrogen sulfide removal, 
a number of other processes have been 
employed, such as use of activated char- 
coal, silica gel, alkaline solutions con- 
taining copper chloride, hypochlorite 
and others, but none are in general use. 


Methods for Mercaptan Removal 


Since mercaptans of the different 
homologues have widely varying boil- 
ing points they are found in practically 
all hydrocarbons. Methyl and ethyl mer- 
captans are found in natural and refin- 


‘ery gases, while these and higher mole- 


cular weight mercaptans occur in gaso- 
line and other distillates. The processes 
for the removal of mercaptans from 
gasoline have been summarized and fall 
into three types, (1) those which chem- 
ically convert mercaptans to disulfides: 
(2) those which remove mercaptans but 
do not effect other sulfur compounds, 
and (3) those which remove some or all 
of the different types of sulfur com- 
pounds. 


Processes of type 1 do not decrease 
the total sulfur content of the gasoline 
but oxidize the mercaptans to disulfides 
which have a less objectionable odor. 
These processes include doctor-treating, 
lead sulfide processes and copper chlo- 
ride. 


Processes of type 2 are regenerative 
and remove the mercaptans from the 
gasoline. They are operated in a manner 
similar to the liquid absorbent processes 
used for hydrogen sulfide removal. These 
processes include: (1) The regenerative 
caustic process using caustic soda solu- 
tions which react with mercaptans to 
form sodium mercaptides. These are sep- 
arated from the solution by steam strip- 
ping. This process is effective for re- 
moving low molecular-weight mercap- 
tans from gasoline and other hydrocar- 
bons, but does not give good results with 
high molecular weight mercaptans. (2) 
The Shell Solutizer process using a cau- 
stic solution containing solubility pro- 
moters such as sodium or potassium iso 
butyrate or alkylphenols. These increase 
the solubility of the high molecular- 
weight mercaptans in the gasoline and 
make possible complete mercaptan re- 
moval. Regeneration is by steam strip- 






ping. (3) The Pure Oil Mercapsol » oc. 
ess using mixtures of naphthenic a. ids 
and other organic compounds suc}. as 
alkylphenols for solubility promote. jn 
caustic solutions. Steam strippin: js 
used for regeneration, with provi:'ons 
for complete methanol recover. (5) The 
Socony-Vacuum Tannin Solutizer ; roc. 
ess using a caustic-soda solution con ain- 
ing solubility promoters similar to those 
used in the Shell Solutizer process. Re. 
generation is effected by air blowin at 
130 F in the presence of about 1 per cent 
tannin, catilizing oxidation of mercap.- 
tides) to disulfides. The disulfides are 
insoluble in the caustic solution genera- 
tion by air blowing in this process and 
separate from oil. The cost of regenera- 
tion by air blowing in this process is 
less than the regeneration by steam in 
the other processes. 

The type 3 mercaptan-removal proc- 
esses include: (1) Sulfuric acid treat- 
ing, the acid oxidizes mercaptans to di- 
sulfides, which are somewhat soluble in 
the acid, and are partly removed. Par- 
tial removal of other sulfur compounds 
is also obtained. (2) Catalytic desulfur- 
ization processes, in which hydrocarbons 
are passed over catalysts at elevated 
temperatures. Mercaptans and other 
sulfur compounds are converted to hy- 
drogen sulfide, which may be removed 
from the hydrocarbon by any suitable 
process. The catalyst gradually becomes 
inactive and may be regenerated by air 
blowing to burn off accumulated carbon 
and sulfide, although in some cases it is 
cheaper to replace the spent catalyst. 
(3) Catalytic-hydrogenation processes, 
in which hydrogen is added to the hy- 
drocarbons to aid in the conversion of 
organic sulfur compounds to hydrogen 
sulfide when passed over catalyst in a 
manner similar to that used in catalytic 
desulfurization processes. In general, 
catalytic-hydrogenation processes for 
sulfur removal supplement the straight 
catalytic desulfurization processes. and 
are used in cases where the sulfur con- 
tent is so high that satisfactory results 
are not obtained with straight catalytic 
desulfurizations. 

The successful operation of processes 
of type 1 and 2 requires prior removal 
of hydrogen sulfide from the hydrocar- 
bon because the reagents used will re- 
act to form sulfides that cannot be read- 
ily regenerated. With processes of type 
3, hydrogen sulfide removal is not essen- 
tial. 


Removal of Other Sulfur 
Compounds 


Carboryl sulfide, COS, probably does 
not occur naturally in petroleum hydro- 
carbons, but may be produced in crack- 
ing operations. and occurs at times in 
refinery gases. Its boiling point — 54 
F at atmosphere pressure is very close 
to that of propane (—48 F) and car- 
boryl sulfide is often found in propane 
obtained from refinery’ gases. Carbory! 
sulfide may be removed from hydrocat- 
bons by alcoholic caustic solutions. by 
primary amines, or by catalytic desul- 
furization or hydrogenation processes. 
which convert it to hydrogen sulfide. 

Carbon disulfide may be removed by 
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the processes utilized for carboryl sul- 
fide removal. 

Thiophenols (arylmercaptans) are 
acidic in nature and may be removed 
from hydrocarbons by alkaline re- 
agents. 


Most of the other sulfide compounds. 


occuring in petroleum hydrocarbon may 
be removed in part, at least, by catalytic 
desulfurization and hydrogenation proc- 
esses. 

At the present time research and en- 
gineering development work is being ac- 
tively pursued toward the development 
of a practical process to- remove all 
kinds of sulfur. In addition to the Rec- 
tisol process which is presently being 
developed in this country, a broad and 
extensive research program is being 
conducted by the Institute of Gas Tech- 
nology on organic sulfur. The Gas In- 
stitute’s broad program includes a study 
for the removal of specific organic sul- 
fur compounds in utility gases utilizing 
chemical reactions and thermal or cat- 
alytic conversion; and a study of the 
operating variables encountered in the 
removal, by absorption or adsorption, of 
organic sulfur compounds present in 
coal, carbureted water, oil or natural 
gases. 

Frank H. Dotterweich. © 


Treatment of Alkylates 


' What treating is given to alky- 

lates from either process, follow- 

ing the initial alkylation reaction? Are 

there differences in these treatments 
for the two products ?—B. L. N. 


A In the case of sulfuric acid alky- 
late the mixture of hydrocarbons 
separated from the acid catalyst is caus- 
tic washed before fractionation. In most 
cases this is the only treatment given, 
although the aviation alkylate cut from 
the fractionator may in some cases be 
given a light caustic wash. Traces of 
sulfur compounds are carried over into 
the alkylate as by-products of the alky- 
lation reaction, but the cost of removing 
them is usually in excess of the benefit 
derived by their removal. 

In hydrofluoric acid alkylation the 
total hydrocarbon stream separated from 
the acid catalyst is passed through 
bauxite in the liquid phase at about 
180-185 F. Most of the fluorine is here 
converted to AIF, but some SiF’, is pro- 
duced from the silica in the bauxite. If 
this silicon tetrafluoride is not removed 
it will hydrolyze and plug the fraction- 
ating tower accumulators where water 
separates out as a separate phase. If 
care is taken the trouble can be avoided 
by scrubbing the hydrocarbon stream 
leaving the bauxite treaters with dilute 
caustic soda. The aviation alkylate cut 
may then be given a final scrubbing with 
dilute caustic. Because of the insolubil- 
ity of sodium fluoride it is necessary to 
use dilute caustic. 

A complete description of the hydro- 
fluorie acid alkylation process is found 
na book published by Phillips Petro- 
‘cum Company in 1946 under the title 

Hydrofluoric Acid Alkylation.” 


C. R. Wagner. 


Ethylene Oxide Processes 


What is the most commonly used 

. process for the production of 
Ethylene Oxide? Outl'ne the main steps 
in the process, catalysts, with typical 
yields and byproducts if any of im- 
portance are produced? What are the 
main economic factors in operating the 
process, as of present industrial con- 
ditions?—M. C. V. 


aA Two processes are in current use 

on a large scale; 1. the older is the 
so-called chlorhydrin process‘; 2. the 
newer process is the catalytic? oxidation 
process. 

The first commercial process installed 
in the United States was built at South 
Charleston by Carbide and Carbon 
about 30 years ago. Ethylene, purified 
by low temperature fractionation, was 


. reacted with hypochlorous acid. to, pro- 


duce ethylene chlorhydrin, with some 
ethylene dichloride as a by-product. 
Careful hydrolysis of. the chlorhydrin 
yields ethylene glycol as the principal 
product, but treatment with a slurry of 
hydrated lime yields ethylene. oxide as 
the chief product. The reactions are: 


(1) C,H, + Cl, + H,O—> 
C,H,CIOH + HCl 
(2) 2C,H,CIOH + Ca(OH) ,—> 
2C,H,O-+ 2H,0-+ CaCl, 


The ethylene oxide is purified by frac- 
tionation. One of the impurities hardest 
to remove is acetaldehyde, which is pro- 
duced ‘by-rearrangement of the ethylene 
oxide molecule. 

In the catalytic oxidation process 
ethylene mixed with air (and possibly 
inert gas and steam) is passed over a 
metallic silver catalyst. The temperature 
employed is usually in the range of 250 
to 300 C. The oxidation to CO, and H,O 
is quite exothermic and control of the 
temperature is necessary to avoid low 
yields of oxide. The form of the catalyst 
appears to be critical, and the presence 


of a certain amount of water vapor is 
also essential. 

The patent to Lefort (U. S. 1,998.- 
878), purchased by Carbide and re- 
issued in 1937, was the basis of litiga- 
tion over a period of years, because it 
covered this process rather broadly. Al.- 
though upheld by the District Court and 
Circuit Court of Appeals it was held in- 
valid by the Supreme Court in 1942. 
Since that time a number of firms have 
offered to build catalytic oxidation proc- 
ess units. Some of the more recent plants 
built, however, have been based on the 
older chlorhydrin process. 

Ethylene oxide readily polymerizes to 
produce a waxy material, and when 
heated under pressure will detonate 
violently. Some people prefer to store 
the material in refrigerated tanks, but 
this appears unnecessary if the oxide is 
not to be held in storage over a long 
period of time. 

The yield by the catalytic route is 
usually in the range of 50 to 60 per cent 
conversion to the oxide. By the chlorhy- 
drin route the yield is much higher, but 
the cost is correspondingly higher be- 


_cause of the use of chlorine. As can be 


observed from the .equations above, 
about 71 lb of chlorine are required to 
produce 44 lb of oxide, if you assume 
100 per cent efficiency..Of course such 
yields are not attained. 

The catalytic process requires a 
higher purity ethylene, but practically 
no other raw material is used, and the 
by-products’ are not of serious conse- 
quence. The chlorhydrin process de- 
pends upon a supply of chlorine, and 
this may be affected by the market for 
caustic or for sodium. In addition it is 
necessary to dispose of sizable quanti- 
ties of by-product ethylene dichloride. 

C. R. Wagner. 
" 1Ellis, Chemistry of Petroleum Derivatives, 
Vol. II (1937), pp. 550-1 also B. T. Brooks in 
Chem. & Met. Eng. 22, 629-633 (April 7, 1920). 
2A good literature survey is found in an 


article by McBee in Ind. Eng. Chem. 37, 432- 
438 (1945). 


Fuel Demands Are Being Met by Use of Oil Components 


Chemical engineers are now produc- 
ing more gasoline at a lower cost than 
ever before from crude oil components, 
formerly unused, and are meeting the 
need of our ever-increasing demand for 
engine fuels, according to Dr. R. C. 
Gunness, assistant general manager of 
manufacturing of the Standard Oil Com- 
pany (Indiana) in a talk at the Chicago, 
Illinois, meeting of the American Insti- 
tute of Chemical Engineers. This more 
efficient utilization of our country’s pe- 
troleum resources is rapidly being ac- 
complished by a new fluidized-solids 
technique, said Gunness. 

Refining of crude oil involves the 
separation of its various components; 
one of the more important of these is 
gasoline. Gunness revealed that more 
of this product may be obtained by con- 
version of less desirable crude oil frac- 
tions such as gases and heavy oils. 

The principle of fluidization is that 
of taking a finely divided solid and 
blowing a gas through it at a high 
enough velocity to make the bed of 
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solids assume liquid properties. This is 
similar to the addition of heat to a 
liquid where it eventually boils and be- 
oomes a vapor. In the petroleum indus- 
try. said Gunness, the raw materials 
are vaporized and blown through the 
fluidized catalyst where the chemical! 
reaction takes place. Again in regener- 
ation of the catalyst, the fluidizing prop- 
erties are utilized when air is blown 
through the catalyst to burn off coke 
formed during the chemical reaction. 
Huge quantities are being handled 
by the commercial fluid catalyst units. 
As an example. Gunness mentioned one 
which has a capacity of 25,000 bbl per 
day containing 500, tons of catalyst. 
which circulates at a rate of 20 tons 
per minute. In 1] years expansion has 
occurred so that total design capacity is 
now 1,400,000 bbl per day, two-thirds of 
which has been put in operation since 
the war. According to Gunness applica- 
tion of this process has been made in 
other industries such as_ producing 
chemicals, coke, and calcined limestone. 
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looking southeast toward catalytic cracking, crude distillation, and catalytic reforming units. 


Orthoflow and Platformer Units on Stream 


New $23,000,000 refinery at Sarnia is pouring oil products 


into Canada's petroleum-hungry economic system 


__ OIL COMPANIES, LTD., is cele- 
brating its fiftieth birthday as a refiner 
this year. It embarked on its second half- 
century with the official opening, 
September 25, of a $23,000,000 refinery 
at Sarnia, Ontario. The new plant has 
been in full operation for some time, 
following a unit by unit start-up begin- 
ning last spring. 

Sixteen miles due west from Petrolia, 
Ontario, where Canadian Oil Companies 
first hegan refining operations 50 years 
ago and just south of Sarnia, Ontario, 
on the St. Clair River, a new modern 
plant embodying techniques right off the 
drawiig board has begun to pour the 
first ©! millions of gallons of motor and 
aviation gasolines, jet and other fuel 
oils, and synthetic rubber, and chemical 
igrecients into Canada’s expanding 
petro! um-hungry economy. 

he Sarnia project is part of Cana- 


_—_—.. 


*Ma: . ° 
eg ~— 9 4 Manufacturing, Canadian Oil 


tPro. ct Engineer, Stone and Webs 
; . ter En- 
&ineer: ¢ Corporation. 


E. A. SMITH* and F. J. MASLYKT 


dian Oil’s $27,000,000 program of ex- 
pansion on half of a 400-acre site that 
less than two years ago was undeveloped 
farm land. The new refinery, bordering 
on the St. Clair River, was built without 
frills, but sufficient flexibility was pro- 
vided to permit special products to be 
made with minimum additional equip- 
ment. Large areas were provided for 
future expansion of the refinery proper 
and for the addition of petrochemical 
industries or other allied industries 
along side. 

Canadian Oil Companies, Ltd., as a 
result of recommendations and studies 
by Stone and Webster Canada Ltd., au- 
thorized them to proceed with the man- 
agement of design and construction of 
the new refinery just outside the city 
limits of Sarnia. At that time negotia- 


tions were well advanced for an ade-, 


quate supply of crude oil from Alberta. 
A little later Canadian Oil contracted 
for a 5,000,000-bbl per year supply of 
Alberta oil for 10 years. It flows to the 
lakehead via the Inter-Provincial Pipe 
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Line, in which Canadian Oil has a sub- 
stantial investment. Thence the crude oil 
is transported via Great Lakes tanker 
from Superior, Wisconsin, to the new 
refinery’s wharf at Sarnia. 

Stone and Webster Engineering Cor- 
poration handled the design and con- 
struction of practically all the general 
services. They also co-ordinated all de- 
sign and construction activities of the 
many sub-contractors. The administra- 
tion of all contracts was handled by the 
project managers. 

The firm of Proctor, Redfern, and 
Laughlin of Toronto, Ontario, designed 
the water supply systems, which in- 
clude: 


1. Water treating. | 
2. Waste disposal facilities. 
3. Part of plarit protection devices. 


The three main process unit groups 
consist of: 
1. Crude distillation unit designed by 


Badger process division of Stone and 
Webster Engineering Corporation, and 
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The new Petreco Electric Process takes the 
guesswork out of distillate treating. It is appli- 
cable to acid, alkali or doctor treating of <dis- 


tillate stocks such as naphtha, gasoline, kerosine, 
cat-cracker charges, cat-cycle oils, diesel fuel and 
furnace oil. 


The Petreco Electric Process provides continu- 
ous, automatically controlled treating with 
predictable results. It utilizes less equipment, 
occupies minimum ground space, requires fewer 
pumps, less operating attention and eliminates 
the need for mechanical separating devices. 
Processing is in a closed system; no fumes or air 


pollutants can escape. Except for the few pumps 





required, there are no moving parts. Because the 
treating operation is automatically controlled 
with precision devices, the treating agent (acid, 
caustic, doctor) requirements are generally less 
per barrel of oil treated than those of conven- 
tional systems. As indicated in the flow diagram, 
treating for a one-phase system is carried on 
in a comparatively small, self-contained vessel. 
Multiple stage systems of any given capacity 


can be designed to suit refinery requirements. 


In refinery use the Petreco Electric Distillate 
Treating Process has shown substantial savings 
in treating agent usage alone. In addition, con- 
siderable savings are to be gained in power usage 


as well as in operating and maintenance time. 
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Advantages 


COMPACT — requires minimum space, 


minimum equipment. 


ECONOMICAL — uses less treating agent, 


gives higher product yield. 


AUTOMATIC — injection, contacting and 


separation are automatically precision- 
controlled. 











RELIABLE — the automatic, precision- 
control assures definite, predictable results. 


EFFICIENT — treated distillate is free of 


pepper-sludge, caustic, doctor solution. 











POSITIVE — assures a quick break and 
complete separation. Amount of acid-sludge 
is reduced and is more suitable for re-use or 
recovery; emulsion in caustic effluent is elim- 
inated; no black-strap is formed in doctor 
treating. 


NON-POLLUTING — the system is entirely 
closed. There is no chance for irritating fumes 
to escape. 

















COMPLETE — water washing is eliminated, 
except in some-unusual cases. 


EASILY MAINTAINED — the closed sys- 


tem, with no moving parts, stays clean; does 
not break down. 











Mtrolite Corporation—PETRECO DIVISION Investigate the many savings and adual 
SO. WAYSIDE DRIVE, HOUSTON 1, TEXAS tages to be gained from this revolutionary 
E. BURNETT STREET, LONG BEACH 6, CALIFORNIA new method of distillate treating. Complete 


information is available on request. 
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constructed by Stone and Webster 
Canada Ltd. 

2. The catalytic cracking, gas concen- 
tration, and catalytic polymerization 
units were constructed by the Canadian 
Kellogg Company Ltd., from designs 
supplied by the M. W. Kellogg Company 
of New York. 

3. The catalytic platforming unit was 
designed by the Universal Oil Products 
Company and constructed by its sub- 
sidiary Procon Inc. This is the first plat- 
former in Canada. 

Unique features of the refinery con- 
sist of its proximity to the federally- 
owned Polymer Corporation, the only 
synthetic rubber plant in the British 
Commonwealth of Nations, and to Dow 
Chemical of Canada Ltd., which has 
rapidly expanded into one of the major 
chemical industries in Canada; and of 
the collection, processing, distribution, 
and utilization of many gases resulting 
from refining. Very little gas is burned 
in the refinery with the exception of hy- 
drogen sulfide, and it is expected that in 
the not too distant future even this gas 
will be sold or utilized for the produc- 
tion of sulfur and/or sulfuric acid. 

Methane, ethane, and ethylene from 
the de-ethanizer go in gaseous stream 
to Dow, which extracts the ethylene and 
ethane from the stream, crack the ethane 
to ethylene, united with the ethylene ex- 
tracted from the refinery stream. The 
methane is utilized as fuel gas. 

A liquid stream of propane from the 
catalytic polymerization unit also goes 
to Dow which cracks it to ethylene. 
Propylene, incident to the pyrolysis of 
ethane and propane, is returned to the 
refinery, to be polymerized along with 
the propylene incident to the refining 
operations, separated from the overall 
gas stream at the C,-C, splitter. 


The poly plant operates almost en- 
tirely on the propylene from the refinery 
and that returned from Dow. Production 
of poly gasoline is thereby maintained. 
even though the full C, stream is sent to 
the Polymer Corporation. which sepa- 
rates the isobutylene for the production 
of butyl rubber and the normal butenes 
for the production of GRS-type rubber. 

The normal butanes are returned to 
the refinery for the control of vapor 
pressure and front end volatility of the 
several gasolines produced. 


Crude Distillation Unit 


There are five separate operations at 
the crude distillation unit: 

1. Chemical de-salting. 

2. Crude pre-flashing. 

3. Atmospheric distillation. 

4. Vacuum distillation: 

5. Vis-breaking. 

The light naphtha from the pre-flash- 
ing, stove and diesel oil products from 
atmospheric distillation are individually 
treated for removal of undesirable mate- 
rials and are sent to storage tanks. 
Heavy naphtha from the atmospheric 
column goes to the platformer, for up- 
grading to high quality motor and avia- 
tion gasoline products. Some light gas 
oil, and all of the heavy gas oil from the 
atmospheric and vacuum columns go to 
the Kellogg Orthoflow catalytic crack- 


C-58 





Control room for catalytic cracking and gas recovery units. 


ing unit, for conversion to a high qual- 
ity motor gasoline. 

Heavy vis-broken residual not re- 
quired by the refinery is blended with 
cycle-stock from the catalytic cracker 
and, within the crude unit. into bunker 
fuel oil product and delivered to storage 
tanks to subsequently be shipped via 
marine tanker, motor transport and rail- 
way tankcars. 


The Platformer 


Much has appeared in literature deal- 
ing with the theory and application of 
platforming and catalytic reforming. In 
the platformer, because of its multi- 
stage, self-regenerating reactor system. 
several reactions can be induced and 
completed with comparative ease. Naph- 
thene or cyclic hydrocarbons are dehy- 
drogenated to aromatic or ring-type hy- 
drocarbons. Normal or straight-chain 
paraffin hydrocarbons are isomerized or 
branched-chain or iso-compounds. Hy- 
drocracking also occurs so that alto- 
gether the components of the finished 
platformate are very desirable in both 
motor and aviation gasolines. The plat- 
former at Canadian Oil, has three re- 
actors. There are a few innovations that 
are interesting. In view of the close frac- 
tionation accomplished at the crude 
unit, it is unnecessary to use a pre-frac- 





tionator ahead of the platformer. In 
order to remove last traces of moisture 
and oxygen from the platformer charge. 
however, a small stripper was installed 
through which hydrogen is bubbled 
through the charge, removing tho-e ob- 
jectionable ingredients. 

A Girbotol unit strips all hydrogen 
sulfide from the effluent gas stream as 
well as from the hydrogen recycle. 

A re-run column has been provided, 
so that the platformate can be split into 
two streams, light and heavy; the light 
complying with distillation require- 
ments of aviation gasoline and the heavy 
forming a most desirable ingredient for 
motor gasoline. The design capacity of 
the platformer is 3800 bbl daily. but the 
unit has already operated with ease well 
over 4000 bbl. 

In fairness to the designers and con- 
struction people, it should be mentioned 
that this unit went on stream immedi- 
ately and more than met the guarantees 
and has scarcely been touched since. It 
has operated perfectly since the firs! day 
of operation. Indications are that cata- 
lyst life will far exceed that guaranteed. 

In the event that it is imperative max! 


mum jet fuels be produced, most of, 0! 
all,“the heavy straight run nap/litha 
would be required for that purpos«. In 


that event the light straight run ‘rom 
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the crude unit pre-fractionator can be 
charged to the Conllageate making up 
the deficiency of normal charge stock, 
and still produce a maximum of aviation 
blending stock very rich in aromatics. 
This, inasmuch as the light straight run 
contains a mixture of normal and iso- 
pentane, cyclopentane, methlycyclopen- 
tane, cyclohexane, methylcyclohexane, 
C,’s and higher hydrocarbons from 
which more isopentane, Benzol, toluol, 
and zylenes can be produced. 

The effluent hydrogen stream from the 
platformer contains well over 85 mol per 
cent of hydrogen. A hydrogen storage 
drum is being installed to provide ade- 
quate storage for start-up hydrogen or 
to supply to other chemicals or process 
industries. It, of course, would be avail- 
able should it be found necessary at a 
later date to go the hydrogenolysis 
route. It is already indicative that in the 
not too distant future this hydrogen will 
be required. Excess hydrogen is pro- 
duced at the rate of 750 to 900 net cubic 
feet per barrel of charge, depending on 
the severity of cracking and the condi- 
tions of operation. 


Cat Cracker Unit 


Three gas oil intermediate products 
from the crude unit are delivered di- 
rectly to the cracking unit without being 
cooled. Those products are converted 
catalytically into gasoline, domestic 
burner fuel, and blending stock for 
bunker fuel. Variations in the gas oil 
production rate at the crude unit are 
balanced by diverting a portion through 
a cooler to a large storage tank. This 
also makes provision for a suitable in- 
ventory of catalytic cracking stock in 
the event the crude unit is shut down for 
repairs or turn-around. 

The cracking unit is the Kellogg Fluid 
Orthoflow type, in which the converter 
consists of both reactor and regenerator 
in a single vessel. The unit is a first in 
Ontario and is the third of such design 
by Kellogg. Many new ideas were in- 
corporated in the construction of this 
unit, making it a “last word” of its type. 
It represents a significant simplification 
of earlier designs by the elimination of 
all large external piping, expansion 
joints, and valves. Both the spent and 
regenerated catalyst lines are straight 
lines contained within the converter ves- 
sel itself. The design of the unit has 
been arranged to permit operations over 
a wide range of conditions as may be 
necessitated by stock availability, or 
product sales requirements. 

Although the catalytic cracker nor- 
mally produces a cracked gasoline, a 
light cycle stock suitable for No. 2 fuel 
oil and a blending oil which is used to 
dilute residual fuel, heavy decant oil 
may also be produced as a by-product. 
As in the Platformer, provision has also 
bee . made to split the catalytic cracked 
gas. line stream into two parts, light and 
heavy, the light forming another source 
of aviation gasoline supply, should 
future conditions warrant. 

Compression of the gases produced in 
the cracking unit is effected by means 
of : turbine-driven centrifugal equip- 
meni and delivers the gases to an ab- 
sorher stripper system designed for high 


C, retention. In this system the gaseous 
ingredients for manufacture of synthetic 
chemicals and synthetic rubber are re- 
tained to be later removed, separated 
and purified, then delivered by pipe line 
to Dow Chemical of Canada Ltd., and 
the Polymer Corporation. The unit in 
conjunction with the gas recovery and 
catalytic polymerization units yields a 
propane product conforming to conven- 
tional LPG propane specifications, and 
any excess not required by Dow is be- 
ing sold as LPG product. A Girbotol 
unit is also incorporated in this group in 
order to insure that all gaseous prod- 
ucts are scrubbed free of hydrogen sul- 
fide and carbon dioxide. 


Process Control 


Nothing has been spared in the way 
of instrumentation and the control in- 
struments are housed in two main con- 
trol rooms, the one room taking care of 
the catalytic cracker gas concentration, 
catalytic poly and Girbotol units, the 
other room the crude distillation unit, 
the platformer, and a Girbotol unit. Af- 
ter careful consideration semi-graphic 
panels were selected and placed in a 
setting of warm colors and soft lighting 
to permit instantaneous detection and 
correction of even the slightest irregu- 
larities in operation. Permanent-colored 
line charts are installed over the instru- 
ments to assist the operators in visual- 
izing the entire processes and the exact 
condition at any given instant. 


General Facilities 


Crude oil is unloaded from and prod- 
ucts loaded into Great Lakes tankers at 
the new steel and concrete ship-wharves, 
the first of their kind in the Sarnia area. 


These docks are so arranged and the’ 


piping so designed that they can be used 
inter-changeably, and they are separated 
sufficiently to permit the operation of 
both without interruption. Crude oil can 
be unloaded at the rate of 15,000 bbl per 
hour and products can be loaded at the 
rate of 5000 bbl per hour. 

Each wharf has facilities for bunker- 
ing ships with diesel and bunker fuel 
oil. Drinking water, compressed air, and 
steam are also available. Two ramps or 
run-ways are provided so that ships can 
be provisioned by delivery trucks at 
ship’s side. Spillage of oil at the plat- 
forms is contained in built-in sumps on 
each wharf and is pumped together with 
bilge from ships to oil recovery equip- 
ment. Suitable lighting, racks, derricks, 
etc., are provided to facilitate handling 
of hoses and other materials incident to 


Great Lakes’ traffic. 


The products made in the process unit 
groups that are delivered to the storage 
tanks are transferred or blended into 
separate tanks by a group of pumps 
contained in the transfer pump-house. 
Shipment can be made by boats, tank 
cars, or tank trucks. 

Gasolines are especially processed 
and segregated to prevent storage and 
handling losses. They are blended to the 
desired grade immediately before ship- 
ment. The blending operation includes 
the combining of: 


1. Catalytic cracked gasoline. 
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Platformate. 

Light straight-run naphtha. 
Butanes. 

Oxidation inhibitors. 
Anti-knock fluid, if necessary. 
. Required dye colors. 


NA wN 


The entire blending operation is per- 
formed automatically, by means of a 
special robot designed for this purpose 
and supplied by proportioneers. If de- 
sired, blending may also be performed 
without the automatic devices. 

Gasoline may be blended directly into 
tankers for shipment, or to separate stor- 


age tanks, for delivery by tank car or 


tank trucks, at a rate of 5000 bbl per 
hour. With the exception of vis-broken 
residual, all products are treated con- 
tinuously as they leave the process units. 
In other words, they are treated on their 
way to run-down and storage. 

Stove oil, diesel oil, No. 2 fuel oil, 
and bunker fuel oil products are nor- 
mally gaged and retested in their tanks 
and pumped directly to boats or to sepa- 
rate tanks for shipment by tank car or 
tank trucks at the same rate as gasoline. 

More than 2,000,000 bbl of storage 
tank capacity are available on the re- 
finery premises. Cone-roof, floating-roof, 
spheres, hemispheroid, and bullet-type 
pressure varieties have been utilized. 
The tanks were designed and erected by 
Horton Steel, of Fort Erie, Ontario, and 
the Toronto Iron Works of Toronto, On- 
tario. A large proportion of the steel 
plates going into their construction was 
supplied by Steel Company of Canada. 

Each tank was carefully designed for 
its intended services, and provided with 
the latest protective devices. Freeze- 
proof water drainage connections are 
provided including a drainage piping 
system for cleaning or emergency evacu- 
ation into special handling equipment 
for recovery of all traces of oil before 
discharging the water. Adequate dikes 
are provided to contain any spillage. 
The dikes can be drained and the oil re- 
covered. 

Six large tank trucks may be loaded 
simultaneously from three loading spots 
under a steel-supported canopy with 
space provided for additional stations. 
Products can be delivered from the stor- 
age tanks to trucks at the rate of 500 
imperial gallons per minute, per truck, 
by means of swivel loading arms. Air 
eliminators and ticket printing meters 
are ‘provided on all products except 
bunker fuel oil. The dock was originally 
designed to accommodate 4000 imperia! 
gallon trucks, but was modified in the 
later phases of construction to accom- 
modate 5200 imperial gallon trucks for 
gasoline. A gate-house controls the flow 
of traffic and is provided with emergency 
controls for the pumping equipment. 

A grated steel structure provides 
space for 26 tank cars that may be filled 
with products from the refinery, includ- 


ing propane and butane. Producis are 
delivered from separate tanks, by means 
of pumps, directly to the cars through 


swivel loading arms. 


Each loading station has facilities for 
cleaning and draining the tank cars 
through a system of pipe lines leading to 
the oil recovery equipment. The loading 
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rack has been designed for future ex- 
pansion as required. 

A separate canopy covers three sets 
of dual meters on all products shipped 
by pipe line to Dow and Polymer, and 
three sets of meters on materials re- 
turned to the refinery by them. The 
meters are installed dually so that each 
meter can be checked by its mate. Any 
meter may be removed from the line 
without disturbing the others. Calibrated 
meter runs are provided to insure the 
greatest possible accuracy. 

The building, housing the principal 
pumping equipment, is divided into 
three distinct compartments, each ade- 
quately heated, ventilated, and fully 
equipped with fire protection devices. 

Large inspection sumps are provided 
in them and the remaining two process 
unit groups, to permit immediate diver- 
sion of effluent water to the oil separa- 
tors. Suspected streams of water that 
may contain traces of oil are continu- 
ously diverted to the oil separators be- 
fore delivery to a creek that cuts across 
the west end of the refinery. Noxious 
or undesirable gases that might contami- 
nate the atmosphere are destroyed by 
burning. 

A very modern laboratory has been 
constructed and equipped for the chemi- 
cal and research staff and houses the 
test engines, gas analysis equipment, 
and all other equipment necessary to 
successful operation. Nothing has been 
spared to insure the utmost in quality 
control and the development of new 
products and better methods of process- 
ing as time goes along. 

Due to lateness of completion of the 
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laboratory and the usual plant shake- 
down period, it is too early to table test 
data showing the effects to be achieved 
by varying the processing conditions. So 
far, the activities of the staff have been 
confined to product specification control, 
the many ramifications of inter-plant gas 
transfers, and general organization mat- 
ters. To date all products have more 
than met the most rigid specifications 
and not a single complaint on product 
quality has been heard. 

In order in insure against such con- 
tingencies as international agreements, 
a failure in the Inter-Provincial Pipe 
Line system, or the Great Lakes trans- 
portation system, an 8-in. crude oil pipe 
line has been laid from the refinery, 
connecting with the network of pipe 
lines in the United States. A 4-in. pipe 
line also links the new refinery with stor- 
age and shipping facilities still retained 
at the old refinery site in Petrolia. 


Utility Systems 

With the exception of the steam gen- 
erated in the waste heat boilers at the 
catalytic cracker, all steam used in the 
refinery is generated in one of two B. 
and W. and Goldie McCullock boilers. 
Each boiler has a capacity of 100,000 lb 
of super-heated steam per hour. 

The principal use of steam is for op- 
eration of the process unit groups and to 
maintain the required fluidity of heavy 
products in storage tanks. A portion of 
the condensate form from the steam is 
returned to the boilers and the balance 
made up with carefully treated water. 
The boilers and principal auxiliary 





equipment ave housed and can be oper- 
ated during a power failure. 

A central refinery air-supply system 
is located within the boiler plant con- 
sisting of separate air-compressors for 
instrument air that is carefully dried. A 
separate group of air-compressors is 
provided for maintenance and special 
services in the refinery. A spare group 
of compressors provides either instru- 
ment or service air under emergency 
conditions. 

The water supply system is an inter- 
esting feature of the refinery. Drinking 
water is obtained from the city of 
Sarnia, through a main approximately 
15,000 ft in length. For process cooling- 
water the untreated river water, rarely 
above 70 F is used. 

A seven foot tunnel connects the shore 
intake to the main pumphouse, where 
three vertical motor-driven pumps are 
installed, each of 8000 gpm capacity. 
Water is delivered through a 36-in. steel 
main directly to the units. From the 
main the water is drawn for the steam 
boilers and processing at the refinery. 

The process wash-water is clarified in 
the precipitator, together with the boiler 
feed water. Motor-driven pumps deliver 
the process wash-water in a separate 
main and the boiler-feed is filtered, 
softened and pumped to the boiler pant. 

Chlorine for slime control is injected 
into the 36-in. main beyond the take-off 
for process water. All such equipment !s 
in a separate building adjacent to the 
steam-plant. 

For fire protection, in addition tv the 
chemical apparatus, there is a separate 
loop-main with fire hydrants througout 
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the plant. An electrical-driven pump in 
the water treatment building draws 
water from the 36-in. main and boosts 
the pressure to the required limit. As a 
standby, in case of power failure, there 
is a vertical diesel engine-driven pump 
at the main pump house. A study of the 
water supply reveals that there are five 
different water supplies in this refinery, 
ie., city domestic, river cooling-water 
chlorinated, process water clarified, 
boiler feed filtered and softened, and fire 
protection raw river water. 

A feature of the cooling water supply 
is a 250,000 imperial gallon elevated 
water tower, which maintains a constant 
pressure on the cooling water lines and 
affords additional protection in emer- 
gencies. 

The drainage system is unique in that 
it consists of four separate sewers for 
the following: 

1. Sanitary sewage carried to a septic 
tank and double-drain sand bed. 

2. Storm water to the river with pro- 
vision for low flows diverted to the waste 
treatment plant. 

3. Cooling water subject to oil con- 
tamination to the waste treatment plant. 

4. Cooling water with no oil contami- 
nation hazard to the river. The sizes of 
sewers range from 12 to 48 in. in 
diameter. 

To remove any waste oil from the va- 
rious streams, a new type of waste treat- 
ment plant was built. This plant consists 
of two circular concrete tanks 80 ft in 
diameter and 8 ft in depth, with conical 
shaped bottoms. Drainage water con- 
taining waste oil is delivered to a riser 
pipe with baffle in the center of the tank 
from where it flows radially to a circum- 
ferential weir after passing under a six- 
foot deep baffle-plate, also circumfer- 
ential, The waste oil floats to the top of 
the tanks and is decanted off the surface 
by mechanically adjusted decanters and 
pumped to the slop tanks for recovery. 

Undiluted viscosity broken crude oil 
residue produced, in the crude distilla- 
tion unit is normally used as fuel oil 
by the refinery itself. The oil is pumped 
through a looped pipe line, to insure 
continuity of operation. A further pre- 
caution includes the instantaneous serv- 
ice of a spare-pump in the event of fail- 
ure of the main-pump. Oils reclaimed, 
and not suitable for processing, are de- 
livered in a separate pipe line for dis- 
position in the boiler house. A gathering 
system of pipe lines accumulates the 
residue gases from the process units and 
Dow Chemical and delivers them under 
pressure to the process-units and boiler- 
house, for additional heat. Excess gas 
is automatically discharged to the flare- 
stack, where it is burned. 

Adequate handling facilities are pro- 
vided for the various catalysts, treating 
chemicals, inhibitors, dyes, anti-knock 
fluid, and dryers required for the refin- 
ery with minimum manual effort. 

The principal chemical used is caustic 
soda, which, being soluble in water, is 
specially treated in a novel process util- 
izing carbon-dioxide from the catalytic 
cracking unit. The treatment converts 
the spent caustic to an oily liquid which 
is carefully separated and burned in 
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boilers and the remaining caustic is 
changed to harmless salt. 

All electricity for power and lighting 
is supplied by the Hydro Electric Power 
Commission of Ontario. A dual or 
looped system feeds the refinery with 
power made available from three inde- 
pendent sources for maximum reliabil- 
ity. 

A sub-station transforms the high vollt- 
age to more suitable voltage before dis- 
tribution in an underground duct sys- 
tem. Distribution is radial and not 
looped to the various users. The sub- 
station contains a dual set of transform- 


ers, which are interlocked to permit. - 


automatic transfer from one transformer 
to the other in the event of failure of 
one. The power received at the area of 
use is further reduced by transformers 
to the voltage required by the equipment 
or lighting. 

The system: is completely explosion- 
proof in all areas considered hazardous. 
A small emergency steam _turbine- 
driven generator, installed in the boiler 
house, provides lighting and power to 
operate control instruments in the refin- 
ery, in case of emergency. 

Relief valves are provided on all pres- 
sure vessels. These are piped to a flare- 
stack and any light vapors burned auto- 
matically. Heavy oil vapors and liquids 
are piped to a separate quench-tower, 
which liquefies the vapors automatically 
by means of water. A pump returns the 
oily water to special tanks for recovery 
of oil. 

A complete pipe-loop system encom- 
passes the refinery with water for fire- 
fighting. Water is made available under 
high pressure from the motor-driven 
pump operating from the elevated water- 
tank and the cooling process water sys- 
tem. A spare diesel-driven fire pump 
supplements the main pump. Adequate 
foam systems are installed for the pro- 
tection of all tanks and to handle fires 
within the process units. Portable chemi- 
cal fire extinguishers are located at stra- 
tegic points in the various buildings, 
or steam snuffing is provided. 

Complete water-spray systems are in- 
stalled in the anti-knock fluid storage 
building. Buildings not otherwise pro- 
tected have sprinklers. 

The Fire Station building houses a 
mobile fire engine, foam trailer carts, 
a patrol jeep, hose and drums contain- 
ing foam liquid compound and dry 
chemical. For convenience an auxiliary 
building at the opposite side of the re- 
finery supplements the hose and chemi- 
cal contents of the Fire Station. 


All important points of the refinery 
are closely knit together by means of an 
enunciator and an automatic telephone 
communication system, which permit 
contacts with the outside. Separate sys- 
tems to Dow and Polymer permit direct 
communication with strategic operating 
points in the refinery. In the event of an 
emergency, an independent network per- 
mits transmission of instructions to per- 
sonnel at selected points. 

The refinery is laced with roads, 
streets and access ways. All roads are 
elevated to permit the crossing of pipe 
lines which are laid on specially de- 








signed and patented supports nea: the 
ground. 

A railroad siding services the | «fin. 
ery’s shipping and materials req:ire. 
ments. Three pipe supporting bri |ges 
were found necessary to carry the : :any 
pipe lines across Talfourd Creek t: and 
from the Water Pump House an:: the 
other river front facilities. 


Training Program 


During the planning stages o° the 
project it was realized that additional 
engineering, technical, and supervisory 
personnel would be required as well as 
operating personnel. Shortly after the 
commencement of construction this tech- 
nical and supervisory staff were ac- 
quired and gathered together at Petrolia, 
the site of the old refinery, in a class- 
room specially prepared and equipped 
with files, desks, tables, drawing racks, 
blackboards, etc. Preliminary sessions 
were held under the guidance of EF. A. 
Smith, manager of manufacturing. Later 
the program was directed by Dr. K. A. 
West, production superintendent. and 
V. M. Norwood, the plant manager. 

Preliminary discussions were held 
with the contractors’ engineers concern- 
ing the various processes. This was fol- 
lowed by actual observation of the op- 
erations of similar processes in refineries 
both in Canada and in the United 
States. 

The remaining step-by-step program 
included the preparation of a larger 
classroom in temporary buildings at the 
new refinery, where additional equip- 
ment, such as a projector, blue-printing 
machine, and special wide armchairs 
for the operating personnel was pro- 
vided. The technical and supervisory 
personnel then took over the lecturing 
and teaching of the operating personnel, 
and consisted of: 

1. Intensive blackboard instruction. 

2. Study of flow diagrams with at- 
tendant motion picture films. 

3. Additional discussion with con- 
tractors’ engineers concerning the writ- 
ten operation instructions and safety 
measures. 

4. Detailed study of all mechanical 
and control features of the entire re- 
finery. 

5. Participation in preliminary and 
eventually full operation of the various 
components. 


New Projects in Planning Stage 


Government and petroleum industry 
leaders estimated last year that Canada 
needs 100,000 bbl per day of additional 
refining capacity. Canadian Oils new 
plant will supply one-fifth of that de- 
ficiency. Indications are that the entire 
output of the new refinery from the first 
full production day will be required for 
civilian and defense uses. 

Purchase of land for expansion. even 
hefore levelling of the adjoining refinery 
site began was an application of Cana- 
dian Oil’s policy of long-range planning. 
In short perspective, the firm’s {eat 1m 
more than doubling its capital assets 
a little more than two years may fore 
shadow new construction and expansion 
projects already under study. * * 
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Shell Oil to Expand 
Its Vancouver Refinery 


A $10,000,000 expansion of the Van- 
couver refinery of Shell Oil Company 
of Canada, Ltd., was announced by 
W. M. V. Ash, president. 

Construction will begin this fall, and 
plans call for completion in late 1953. 
This will coincide with completion of 
the Trans Mountain Oil Pipe Line. 

Skellburn refinery is situated on Bur- 
rard Inlet, in the Vancouver suburb of 
North Burnaby. At the present time 
most of the crude oil refined here is im- 
ported by tanker from California. With 
the Trans Mountain Pipe Line in opera- 
tion, California oil will be replaced by 
Canadian crude, Ash said. 

The multimillion dollar expansion 
will more than double the present refin- 
ing capacity, bringing it to 15,000 bbl a 
day. Included is the construction of a 
fluid catalytic cracking unit of latest 
design, a vacuum flasher, gas recovery 
plant, polymerization, and treating 
units. New office buildings and shops 
will be constructed and tank storage 
for refined products will be increased 
by 300,000 bbl. 

The original refinery at Shellburn was 
built in 1932 and had a capacity of 5000 
bbl daily. In 1946 the company car- 
ried out an expansion program and 
again two years later Shellburn was en- 
larged with installation of thermal 
cracking and polymerization units. 


New Mileage Record Set 


Shell Oil Company’s research labora- 
tory teams completed their 1952 mara- 
thon race for mileage and set a new 
record. this time of 168.47 miles per 
gallon of fuel. This is a contest held 
each year by the research staff looking 


Construction to begin soon on large expansion program of Shell's Vancouver refinery. 
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toward the extension of mileage records 
for motors cars. The previous record 
was made in 1949 by R. J. Greenshields, 
research director for the laboratory, 
with 150 miles per gallon. : 

This year’s record was set by a 1924 
Chevrolet in the hands of Dave Berry 
and Fred Schuette. The methods used 
by all the contestants are not for the 
typical motorist, but can be employed 
only by experts under special condi- 
tions. The car fuel and ignition systems 
are tuned to the Nth degree for ef- 
ficiency; tires are blown up to 100-110 
psig, treads cut off except for a narrow 
center band; fans, generators, etc., are 
disconnected. The test course is studied 
for weeks to determine where to coast 
and where to speed up, where to travel 
at the most efficient speed, and what 
those speeds are to be. A new car class 
was added this year, cars with automatic 
transmissions, required to maintain at 
least a 30. miles per hour average speed. 
All rules governing the contest are strict 
and rigidly adhered to by the contest- 
ants. 


Research Lab Underway 


Jefferson Chemical Company, Inc., an- 
nounced that construction has begun on 
a half-million-dollar addition to its re- 
search laboratory facilities at Austin, 
Texas. 

The larger of the new buildings will 
ultimately provide bench-scale research 
facilities for about 50 chemists, to be 
employed gradually over the post-con- 
struction period. New facilities will ex- 
pand the investigation of petroleum- 
based chemicals carried on at Austin 
Laboratories. __ 

Designed by Kuehne, Brooks and 
Sarr, Austin architects, the buildings 
are being erected by the Leslie Crockett 
Construction Company, also in Austin. 








New Units to Be Installed 
In Carter Montana Refinery 


The Carter Oil Company has awarde: 
a turnkey contract to chemical plant 
division of Blaw-Knox Company for th 
design, procurement, and construction 
of a catalytic polymerization unit and 
a waste heat boiler auxiliary to th 
present catalytic cracking facilities 
These units will be installed at the Car 
ter refinery in Billings, Montana. 

The polymerization unit is to be 
high pressure shell and tube type rea 
tor unit employing solid phosphori 
acid catalyst. Feed to the unit will be 3 
700,000 std cu ft per day of crackin 
plant gas. Product will be 600 bbl per 
day of 110-plus octane polymer whic! 
will be used for blending premium 
grade motor fuels. This unit is sched 
uled to be on stream early in 1953 


Frontier Oil to Get 
New Type Compressors 


For a new catalytic cracking plant 
being built for Frontier Oil Refining 
Corporation at Tonawanda, New York 
the first of its high speed balanced op 
posed compressors to be driven through 


_ gear reduction sets by explosion proo! 


motors, will be supplied by Worthing 
ton Corporation. 

The balanced opposed frame is 
constructed that no inertia forces ar 
transmitted to the foundations. This d 
sign originated with Worthington 
1931. The frames being built for Fron 
tier incorporate many features not avail 
able in the earlier designs. For instanc 
all main bearings and crankpin bearin 
are of the so-called precision type. cen 
trifugally lined with a thin coating « 
babbitt. All working parts are bathed 
in oil from a forced feed system. 
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How would you like to spend the hottest day of the year running a lot of 
furnaces? That's the way these scientists spend it, in Shell's unique oil burner labora- 
tory at Sewaren, New Jersey. They toil right through the summer to find ways of 
making oil heating more efficient and convenient for you next winter. Thanks to 
progress growing out of research such as this, it takes only about one-half as much 
oil to heat the average home as it did 30 years ago. 


Ohio Oil Company to Get 
New Houdriforming Unit 


Contracts for the installation of a 
Houdriforming unit at The Ohio Oil 
Company’s Robinson, Illinois, refinery 
have been awarded to Houdry Process 
Corporation of Philadelphia, according 
to C. G. Kirkbride, president of Houdry. 
This catalytic reforming unit, having a 
nominal charging capacity of 8000 bbl 
per day, is designed primarily for the 
production of high-octane gasoline. Con- 
struction will be done by Catalytic Con- 
struction Company under the direction 
of Houdry. Completion of the work is 
scheduled for late 1953. 


Computer Conference Set 


The first meeting of the Western Com- 
puter Conference will be held at the 
Hotel Statler in Los Angeles, California, 
February 4, 5, and 6, 1953. This con- 
ference will be sponsored by the joint 
Computer Conference Committee of the 
Institute of Radio Engineers (IRE) and 
the American Institute of Electrical 
Engineers (AIEE). 

‘Papers to be presented at the confer- 
ence will appeal to both prospective 
users of electronic computers and to the 
designers of these instruments, accord- 
ing to the co-chairman, Dr. Gilbert Mc- 
Cann of the California Institute of 
Technology and Dr. Harry Huskey of 
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the National Bureau of Standards at 
UCLA. Information presented will be 
equally divided between application 
and design problems and will cover both 
analog and digital computers. 


Standard Cal to Build 
New Cat Cracking Unit 


’ Standard Oil Company of California 
will build a new catalytic cracking unit 
at its El Segundo, California, refinery 
at a cost of more than $20,000,000 it 
was announced by T. S. Petersen, Cali- 
fornia Standard’s president. 

Petersen said engineering work on the 
El Segundo project will begin imme- 
diately. Actual construction is expected 
to begin in mid-1953 with completion 
scheduled for 1954. 

The new unit will include a feed stock 
preparation unit capable of handling 
54,000 bbl daily of heavy fuels. It also 
will include facilities to recover HS, gas 
for conversion into sulfuric acid. Recov- 
ery of this gas will be another step in 
California Standard’s long standing pro- 
gram te avoid air pélution. 

Petersen said the new project will 
be one of the most complex ever con- 
structed by California Standard. He 
pointed out that one of its derivatives 
will be used in the manufacture of a 
compound called cumene at a separate 
unit to be built in 1953 at El Segundo. 
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Sinclair Builds New 
Propane Fractionator Unit 


Construction of a new, 700 bbl per 
day propane fractionating unit wil) be 
begun shortly by Sinclair Refining ( »m. 
pany at its Wellsville, New York. re. 
finery, according to announcemen! by 
W. B. Chenault, Sinclair general su jer. 
intendent at Wellsville. The new «nit 
will operate on Pennsylvania steam re- 
fined 600 flash stock to yield three resin 
streams and Pennsylvania grade bright 
stocks. 

It is engineered so that while operat. 
ing on Pennsylvania stocks normally, it 
will operate as well on fractions {rom 
Mid-Continent crudes. On local siocks 
the first step will be treatment with pro- 
pane in a primary fractionator yielding 
a deresined oil and a wide resin cut that 
is taken from the tower bottom to a sec. 
ondary fractionator from which a mixed 
resin stream is taken overhead, and a 
heavy resin bottoms is withdrawn. The 
overhead stream is split similarly into 
a light and an intermediate product. 
The viscosity of these streams ranges 
from 500 SSU seconds to 30,000 sec at 
210 F. In order to make the high vis. 
cosity resin a refrigeration unit controls 
temperature at the bottom of the sec- 
ondary fractionator. 

Clearance of the area where the unit 
will be situated has been completed and 
the site is being put into shape to start 
construction. The unit’s cost is expected 
to be approximately $1,000,000; it will 
be constructed by Fluor Corporation of 
Los Angeles, and is expected to be in 
operation by the spring of 1953. 


Electronic Refinery Unit 
Operating in South Wales 


A new sulfur dioxide extraction plant 
commissioned late in 1951 by National 
Oil Refineries, Ltd., Llandarcy, South 
Wales, to produce premium grade kero- 
sine, is believed to be the first refinery 
plant in the world to be completely con- 
trolled electronically. This plant, which 
has since been in successful operation. 
is part of the Anglo-Iranian Oil Com- 
pany’s large development program in 
the United Kingdom, which marks a 
considerable advance in instrumentation 
and process control. 

Electronic measuring and control in- 
struments which are used exclusively in 
the plant for flow, pressure, and level, 
operate on the Evershed electronic re- 
peater system and have been manufac- 
tured by Evershed and Vignoles, Ltd.. 
London. The advantage of electronic 
operation as opposed to pneumatic sys- 
tems previously employed, lies in the 
fact that the response is virtually in- 
stantaneous irrespective of the distance 
between the plant and the control room. 
Time lags due to the compressibility of 
air in the transmission lines— an In- 
herent disadvantage in any pneumatic 
control system —are therefore elimi- 
nated, and any deviation from the re- 
quired quantities of flow, pressure oF 
level is detected and corrective action 1s 
applied instantaneously. The main de- 
velopment is Evershed Process (on- 
troller. 
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Replacing shorter-lived pipe with cast iron 
pipe has demonstrated this in many refineries. 
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Thomas F. Wolfe, Engineer, 
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New Refinery Device Announced by Shell! 


A new device that increases, at low cost, the capacity .{ pe. 
troleum refineries, is now offered under a license to the -ntire 
oil industry by Shell Development Company, it was ap. 
nounced by M. E. Spaght, president. 

The new device is known as the “Turbogrid” disti! ‘ation 
tray, and consists of an open-grid structure of simple cvsign, 
for installation in “fractionating columns” — the giant ‘> wers 
that rear like skyscrapers above a modern refinery. According 
to Dr. Spaght, they are “the first basic improvement in d/tilla. 
tion trays in a quarter-century.” 


Anglo-iranian Plans Middle East Refinery 


Anglo-Iranian Oil Company executives are now at the Port 
of Aden on the Red Sea to discuss with the Aden Government 
plans to build a 100,000-bbl a day refinery there. The cost of 
the refinery is estimated at between $112,000,000 and $140. 
000,000. 

The party is headed by J. M. Pattinson, a managing director 
of the company. Accompanying him are C. E. Spearing. gen- 
eral manager of Anglo-Iranian’s refineries department, and 
other members of the company’s staff. 

The refinery, which would take about two years to build, 
would supply refined products to markets in the Red Sea area 
and in East and South Africa. A major part of the refinery’s 
output would be used for bunkering ships at Aden. Both this 
trade and the African markets show a steadily increasing 
demand. 


Southern Refinery Moves to Houston 


A new company called Southern Refinery Engineering Com- 
pany with engineering, purchasing, and construction facilities 
to serve the refinery and petrochemical industries of the Gulf 
Coast area has been moved to Houston, Texas, according to 
John H. Schurman, president of the new firm. Southern Re- 
finery, making its headquarters in the M & M Building, 
will eventually employ approximately 100 engineers and office 
personnel in downtown Houston. The firm that does engineer- 
ing and construction work will have in addition field construc- 
tion crews to erect refinery and other industrial installations. 

The principals of this new concern are John H. Schurman, 
president and general manager, who is also president of 
mechanical construction division in Huntington, West Virginia, 
an engineering and construction, firm that operates in the Mid- 
Atlantic states. Tom M. Lumly, with headquarters in Tulsa, is 
vice president. Lumly is president of several construction com- 
panies operating in the Mid Continent area and in Canada, im- 
cluding Refinery Engineering Company of Tulsa. Secretary of 
the company will be L. E. Von Woglom who is moving from 
Huntington, West Virginia, to assume his new duties in Hous- 
ton. Von Woglom formerly was chief engineer of mechanical 
construction division. 


Variety of Subjects Planned for Meeting 


The National Lubricating Grease Institute has announced 
subjects ranging from the latest type of additives that will per- 
mit greases to carry much higher loads with extended useful 
life to methods of grease manufacture in a continuous process 
will be discussed at its annual meeting October 27-29, at the 
Edgewater Beach Hotel. Chicago, Illinois. ; 

The railroad’s search for a roller bearing grease that wont 
congeal at low temperatures or run at high temperatures will 
be described from tests by the New York Central. They want a 
lubricant to last for periods of one to three years. Solution to 
the problem is being found through joint action by railroads 
and grease manufacturers. 

The magic of silicones in greases that will withstand ex- 
tremely high and low temperatures will be presented by the 
Generel Electric Company. Another wonder of modern lubri- 
cating grease manufacture is the lithium type that wil! resist 
both moisture and heat, rapidly growing in popularity to the 
point where they are now called “All-Purpose or Multi-Purpose 
greases.” The current shortage and possibility of adequate sup- 
plies of this lubricant will be given by Foote Mineral Company. 

The Air Force problem of developing proper greases that 
withstand the scorching heat of the desert or low temperatures 
encountered in high altitude flying will be discussed by « repre 
sentative of the Wright Air Development Center. 
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Sinclair Chemical Set Up 


To expand its operations further in 
the field of petrochemicals, Sinclair Oil 
Corporation has.announced the forma- 
tion of Sinclair Chemicals, Inc., as a 
direct subsidiary of the parent com- 
pany. : 

The new organization will take over 





John A. Scott 


the production and sales of chemicals 
recoverable from petroleum raw mate- 
rials heretofore handled by the petro- 
chemical division of Sinclair Refining 
Company. 

The new subsidiary, of which P. C. 
Spencer will be president, will utilize 
the research facilities of Sinclair Re- 
search Laboratories, Inc., but will also 
have its own research staff and market 
development department, the announce- 


. ment said. John A. Scott, manager of the 


petrochemical division since its incep- 
tion, will be executive vice president of 
the new company. E. W. Isom, chair- 
man of the board of Sinclair Research 
Laboratories, Inc.. and director of Sin- 
clair research for more than 35 years, 
will be chairman. Headquarters of the 
new company will be in the Sinclair Oil 
Building, 600 Fifth Avenue, New York. 


Pan-Am Research Building 
Underway in Texas City 


Pan-American Refining Corporation 
recently broke ground at its Texas City, 
Texas, refinery for an extensive enlarge- 
ment of its research and development 
facilities. L. W. Moore, president of the 
corporation, officiated at the ceremonies, 
assisted by Dr. Harold R. Snow, vice 
president, and Dr, P. C. White, manager 
of research and development. About 150 
members of the Research and Develop- 
ment staff were present for the cere- 
mony. Moore compared the support of 
the research and development activities 
of a company to an oil exploration ven- 
ture in which a certain percentage of 
“hits” are required or the company finds 
itself out of business. Similarly, Techni- 
cal liesearch Personnel are depended 
upon to score “hits” a reasonable per- 
centa.« of the time in order to justify 
the support of their activities. 

On', in this manner can competition 
be met and consumers assured: of high 
quality products at reasonable prices. 
Comin ating further, Moore emphasized 
that |: is the responsibility of manage- 
ment |. provide proper equipment and 
work: . space for research. 


Stockdale Will Head New 
North Dakota Refinery 


Thomas E. Stockdale has been pro- 
moted manager of Standard Oil Com- 
pany’s new refinery, which it had pre- 
viously announced it plans to build at 
Mandan, North Dakota. Ford H. Blunck 
will succeed Stockdale as general sup- 
erintendent of Standard’s Wood River, 
Illinois, refinery. Dr. Blunck has been 
manager of the projects, capital expen- 
ditures, and contracts division. 

Stockdale joined Standard Oil Com- 
pany in 1923 as a designer and drafts- 
man at its Whiting, Indiana, refinery. 
He was advanced to his former position 
in 1951. Dr. Blunck received his bach- 
elor’s degree from the University of 
Illinois and doctor’s degree from North- 
western university 


Meeting Dates Announced 
For NGAA Convention 


The 32nd annual convention of the 
Natural Gasoline Association of Amer- 
ica will be held April 29-May 1, 1953. 
in the Rice Hotel, Houston, Texas. ac- 
cording to a recent announcement from 


News 


NGAA Tulsa, Oklahoma, headquarters. 
Plans for three regional meetings are 
now complete with the following dates: 
Blackstone Hotel, Tyler, Texas, October 
24; Herring Hotel, Amarillo, Texas, 
November 21; and Scharbauer Hotel, 
Midland, Texas, February 27, 1953. 





Kenya Refinery Planned 


The government of Kenya has an- 
nounced that Shell Oil Company wil! 
build a $112,000,000 oil refinery. This 
will be one of the largest in the world, 
and will be situated on the Kenya Coast 
opposite Mombassa Island. 


Chemical Facilities Merge 


To meet Canada’s sharply rising de- 
mands for industrial chemicals and 
pharmaceuticals, North American Cyan- 
amid, Ltd., has consolidated its several 
office and warehouse locations in Mon- 
treal into one newly constructed build- 
ing where it will increase its scope of 
activities by producing pharmaceuticals 
and refining aureomycin. This was an- 
nounced by K. C. Towe, president of the 
firm’s parent company in New York, 
American Cyanamid Company. 


ACS Abstracts 





Radioactivity and the 
Origin of Petroleum 


Irving A. Breger and Walter L. 
Whitehead, Massachusetts Institute 
of Technology, Cambridge, Mass. 


Since 1942 the American Petro- 
leum Institute has sponsored at the 
Massachusetts Institute of Technol- 
ogy a project to investigate the effect 
of radioactivity on the transformation 
of marine organic materials into pe- 
troleum hydrocarbons. To date it has 
been possible (1) to convert fatty 


The Chemical Nature 
Of Bitumens Obtained 
By Coal Hydrogenztion 


R. A. Glenn and C. W. DeWalt, Jr., 
Coal Research Laboratory, Carnegie 
Institute of Technology, Pittsburgh, 
Pennsylvania. 


A comparison has been made from 
a chemical standpoint of two bitu- 
mens produced by coal hydrogena- 
tion: (1) HOLD-bitumen, the ben- 
zene-soluble portion of the heavy oil 
let-down taken from the hot catchpot 
at the Bureau of Mines, Louisiana, 
Missouri, plant during the hydrogen- 
ation at 471 C of Rock Springs, Wyo- 
ming, coal, and (2) RHR-bitumen, 
the carbon disulfide-soluble portion 
of the restricted hydicgenolysis 
residue from the cold-head bomb 
after hydrogenation at 375 C of Eden- 
born coal at the Coal Research 
Laboratory. 

Solvent fractionation and mole- 
cular distillation were used to resolve 
these materials. Molecular weights, 
ultraviolet spectra, and ultimate com- 





acids into aliphatic hydrocarbons, 
(2) to convert a naphthenic acid into 
a cyclic hydrocarbon by means of 
alpha-particle bombardment, and 
(3) to produce gaseous hydrocar- 
bons found in association with crude 
oils. Work is in progress to deter- 
mine the relationship between the 
organic matter and radioactive ele- 
ments in marine organic shales. 
Studies have also been carried out 
to establish the radioactivity of a 
number of important geological 
strata associated with crude oils. 


position (carbon, hydrogen, and 
nitrogen analyses) were determined 
for the fractions. 

Both pyrene and coronene were 
easily identified in the HOLD-bitu- 
men, but there was no evidence of 
any individual compound in the 
RHR-bitumen. The former product is 
the more aromatic of the two, as 
shown by its much lower hydrogen to 
carbon ratio. 

The HOLD-bitumen is 76 per cent 
pentane-soluble; the RHR-bitumen, 
only 28 per cent. These solubility 
data, together with relative volatili- 
ties and molecular weights, indicate 
that the HOLD-bitumen contains 
much material of lower molecular 
weight than any found in the RHR- 
bitumen. All the data show that there 
is more high-molecular weight mate- 
rial and material of higher molecular 
weight in the RHR-bitumen in ac- 
cord with the differences in the condi- 
tions of hydrogenation. It is con- 
cluded that the RHR-bitumen is prob- 
ably a more primary product than 
the HOLD-bitumen. 
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REFINING AND 


> Wilbur S. Mount, manager of product 
engineering in Socony-Vacuum Oil Com- 
pany’s gasoline and fuel oil department, 
has been named manager of the aviation 
department. 

At the same time Warren L. Baker, 
manager of the aviation department, will 
retire from the company. 

A graduate of Lehigh University, 
Mount has devoted 20 years to the petro- 
leum aspects of automotive, aviation 
and diesel engine fields. 


> James P. Thompson, assistant fore- 
man of the North plant, Magnolia Petro- 
leum Company’s Beaumont, Texas, re- 
finery, has been named assistant process 
superintendent in charge of oil move- 
ments. Ralph Snover replaces him in 
the North plant post, while John J. 
Etheredge assumes Snover’s duties as 
catalytic cracking foreman. Henry A. 
Landry, unit operator, was promoted to 
Etheredge’s former position of shift 
foreman. 


> L. C. Brunstrum has been promoted 
to section leader and H. J. Liehe to 
group leader, greases, in the Standard 
Oil Company (Indiana) research de- 
partment at its Whiting, Indiana, labora- 
tory; A. W. Lindert, section leader, and 
R. S. Barnes, group leader. industrial 
lubricants; T. B. Tom, section leader. 
and R. A. Hunt, group leader, light oils; 
R. A. Dinerstein, group leader, frac- 
tional distillation and hydrocarbon 
analysis; M. Den Herder, group leader, 
catalyst research; and J. W. Mohlman, 
group leader, information services. 

In the technical service divisions M. 
Gordon, section leader, light and heavy 
oils finishing and asphalt manufacture; 
W. E. Stanley, group leader, light oils 
finishing; R. B. Selund, section leader, 
distillation, coking, heavy oils processes, 
and acid manufacture; W.°E. McGin- 
nity, group leader, heavy vils processes 
and acid manufacture; and E. R. 
Walter, section leader, and G. M. Good- 
man, group leader, economics. 

A. A. Harban has been appointed 
group leader in the chemical products 
division at Standard Oil Company’s 
Whiting, Indiana, research laboratory. 
Dr. Harban joined Standard in 1948 as 
a chemist. He did his undergraduate 
and graduate work at Purdue Uni- 
versity. 


> Leslie D. Carver, director of technical 
service, Witco Chemical Company. car- 
bon black division, has gone abroad for 
approximately two months. He will visit 
the various branches and agencies of the 
Witco Chemical Company throughout 
Europe. Carver has been invited to ad- 
dress several meetings of European rub- 
ber technicians. 


> Joseph L. Stecher, assistant director 
of sales of Du Pont’s petroleum chemi- 
cals division, has retired after a 37-year 
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career with the company. He had been 
connected with tetraethyl lead produc- 
tion and sales almost continuously since 
1923, the year the first tetraethyl lead 
anti-knock compounds. for gasoline were 
marketed. Stecher attended Drexel En- 
gineering College and joined Du Pont 
in 1915 as a laboratory assistant at the 
experimental station. 


> Francis M. Pate has been promoted 
from plant foreman of the Seeligson 
gasoline plant to an assistant superin- 
tendent of Magnolia Petroleum Com- 
pany’s Vanderbilt, Louisiana, District. 
In that capacity he will be in charge of 
the Vanderbilt gasoline plant and other 
gas interests in the Vanderbilt and 
Luling area. 

Charles A, Freeman, plant foreman at 
Magnolia’s Sholem-Alechem gasoline 
plant near Healdton, Oklahoma, has 
been transferred to plant foreman of the 
Seeligson plant. 

A. P. Lobrecht, district engineer of 
the Healdton natural gas district, has 
been made plant foreman at Sholem- 
Alechem. 


> Arthur H. Boultbee has been ap- 
pointed manager of manufacturing re- 
search for Shell Oil Company, it was 
announced by F. S. Clulow. vice presi- 
dent. He will replace D. L. Yabroff, 
who is returning to Shell Development’s 
research laboratory at Emeryville, Cali- 
fornia, as associate director in charge 
of chemical products. 

Dr. Boultbee obtained his PhD in 
chemical engineering from the Univer- 
sity of Toronto and then studied at the 
Imperial College of Science and Tech- 
nology in London, where he was granted 
a D.I.C. in chemical technology. He 
joined Shell Oil Company as a chemist 
at Martinez refinery in 1935. Since then 
he has served at Shell’s other California 
refinery at Wilmington and in the San 
Francisco office. 


» Dr. Maurice J. Day, metallurgical en- 
gineer at U. S. Steel Company, Pitts- 
burgh, Pennsylvania. has been named 
manager of the materials and processes 
division at Armour Research Founda- 
tion of Illinois Institute of Technology. 
Dr. Day’s appointment as one of three 
division managers was announced by 
W. E. Mahin. director of research. 

He succeeds W. A. Casler, who has 
been acting manager of the division 
since May, 1951. Casler continues as 
assistant director of research and mana- 
ger of program development. 

As manager of the materials and proc- 
esses division, Dr. Day will direct re- 
search and development activities of 300 
scientists and administrative personnel. 

He attended Michigan State College. 
Lansing, Michigan, where he received 
his PhD degree in physical chemistry in 
1937, MS degree in electrochemistry in 
1935, and a BA degree in chemical en- 
gineering in 1934. 
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Boyd F. Koepke 


> Boyd F. Koepke is back on the job at 
his Kansas City, Missouri, office of 
Aluminum Company of America. after 
an absence of several months. Boyd is 
well known throughout the oil, gas, and 
chemical industries especially through- 
out the midwest and southwest, where 
for years he has been working with these 
industries in the use of aluminas. for 
dehydrating and for catalytic applica- 
tions, as well as with aluminum tubing 
for many plant and laboratory applica- 
tions. He looks fit and in good shape 
after his long rest and is swinging 
rapidly into full time work. 


> Dr. Louis Lykken of Shell Develop- 
ment Company has been appointed 
manager, technical service, Julius Hy- 
man and Company, Denver, recently 
purchased by the Shell Oil Company. 
Lykken has been assistant head of the , 
analytical department at Shell Develop- 
ment for the past eight years. 

He obtained his BS degree at the 
South Dakota School of Mines and 
Technology in 1927, and his PhD in 
physical chemistry at Iowa State. 


> Edwin F. Nelson has been named 
president and general manager of Lake 
Superior Refining Company. Nelson was 
former vice president of Universal Oil 
Products Company. 


> John W. Gendron has been appointed 
manager of the crude and products de- 
partment of the western division of Tide 
Water Associated Oil Company, with 
headquarters in San Francisco. A gradu- 
ate of the University of Oregon. he also 
studied law at Georgetown University 
and the University of San Francisco. 


> William Wishnick has been named to 
the position of assistant to the president. 
Witco Chemical Company, J. J. Tum- 
peer to national asphalt sales manager. 
B. W. Lewis to midwest asphalt sales 
manager, J. A. Raggio to eastern asphalt 
sales manager, W. F. Twombly in 
charge of product development. J. H. 
Wishnick to manager of Chicago and 
Lawrenceville plants, and Stanley Trim- 
ble to controller. 

Thomas J. Starkie js now national 
chemical sales manager, E. F. Wagner 
is assistant national chemical sales 
manager, C. A. Damen js assistant vice 
president in charge of the Washington 
office, M. A. Minnig is national! sales 
manager of rubber chemicals with 
Brubacker as assistant national sales 
manager of carbon black. 
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SERIES 310A 


“KARBATE™ 


BRAND 


Standard 
_ HEAT EXCHANGERS 


EATURING Jlower cost per unit area of heat transfer surface, 
NO! PLEASE! National Carbon’s new Series 310A “Karbate” Shell-and-Tube 
NOT MORE Heat Exchanger replaces the well known Series 240A Exchanger. 
re Retaining all the time-proved advantages of its predecessor, this 
LOW exchanger also provides new design improvements... products of 
MAINTENANCE / many years’ experience in the application of impervious graphite 

to heat transfer equipment. 
Another new model, Series 90A, replaces the previous Series 
70A to provide increased capacity and several new and improved 

features of construction. 


NO OTHER DESIGN OFFERS ALL THESE ADVANTAGES 


© Lower cost per unit area 
© Interchangeable single- and multi-pass construction 
@ Low tube and shell side pressure drop 
DOLLARS AND SENSE... = © Easy tube replacement 
point to “Eveready” No. 1050 In- pete: ” Factory stock for quick sh 1P — ‘ ‘ 7 : 
Gustried Flashlight Battecies — de. ® Separate and removable “Karbate” impervious graphite fixed and 
vering twice as much usable light —— i 
as any battery we've ever made 4 floating end covers . 
before. Their unique construction "On al Barto % Rugged Type SN cover connections 
prevents swelling or jamming in the ses i . ge S ° 
ceee. .. hae tao Gnekel Gan Se beakk Gc @ Oversize shell connections—built-in vapor belt and impingement 
corrode, = f lates 
Pp 
ae os ® Removable “Karbate” impervious graphite tube bundle with 
stainless steel baffles 


@ Asbestos composition, “Neoprene”, or “Teflon” gaskets 














The terms “Karhate” and ‘‘Eveready”’ are registered 
trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY NO OTHER MATERIAL ComBINES ALL THESE PROPERTIES 


A Division of Union Carbide and Carbon Corporation : ; : : ; 
30 East 42nd Street, New York 17, N. Y. ® Chemical resistance to practically all corrosive fluids 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, ® High rates of heat transfer (three times that of carbon steel) 
New York, Pittsburgh, San Francisco I ° h l h k ° 
IN CANADA: National Carbon Limited, Muntreal, Toronto, Winnipes ® mmunity to thermal shoc 


e@ Low maintenance 


CTHER NATIONAL CARSON PRODUCTS Write for New Catalog Section S-6740 


HEATEXCHANGERS - PUMPS + VALVES + PIPING » TOWERS + TOWER PACKING + BUBBLE CAPS = 
BRICK * STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSORBERS 
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New Analytical Methods 
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Color of Lubricating Oils 


DEAN R. MANNING* 


The Lumetron Colorimeter+ with 
accompanying filters has been used 
as a convenient instrument for deter- 
mining the ASTM color of lubricat- 
ing oils and the Saybolt color of 
waxes. The ASTM procedure for 
color determination of lubricating 
oil involves matching the color of a 
sample of oil with a glass color stand- 
ard. In this procedure there is only 
one expression of color intermediate 
to the standard colors. This is ex- 
pressed in terms of the darker stand- 
ards as “lighter than” or “minus.” 
In clay-contacting lubricating oils, it 
is desirable to have a means of ob- 
taining a closer definition of color, in 
order to insure meeting specifications 
without, at the same time, over-treat- 
ing the oil unnecessarily, with the at- 
tendant higher clay costs. For ex- 
ample, if it is desired to control a 
bright stock stream at 5 minus color 
to meet a maximum specification 
color of 5 ASTM, such a stream 
could vary from an actual 4.55 to 4.95 
color and would be reported as 5 
minus on all samples by the labora- 
tory, if the ASTM procedure were 
used for control work. For proper 
control and economy, it might be de- 
sired to control the stream at 4.8 
ASTM color. Measurement of color 
in 0.1 ASTM color point increments 
can be done easily by the Lumetron 
Colorimeter, which employs a photo- 
electric cell as the measuring ele- 
ment. The use of this instrument re- 
duces errors, as no matching of color 
discs is required by the human eye 
except in establishing the original 
calibration curve. Another advant- 


*Cit-Con Oil Corporation, Lake Charles, 
Louisiana. 

+Model 402-E, 
New York City. 


Photovolt Corporation, 


FIG. 1. Bright stock calibration curve. 


age, in some cases, is that a smaller 
sample is adequate. Thus far, this 
method has been used for bright stock 
and 650 neutral oil color control. 

A calibration curve was prepared 
for bright stock, using a sample of 
bright stock having exactly 4 ASTM 
color and a sample having exactly 5 
ASTM color, assuming linear color 
blending characteristics to prepare 
blends corresponding to 4.2, 4.4, 4.6, 
and 4.8 ASTM color. The per cent 
Lumetron light transmission was de- 
termined on each of these blends and 
plotted against the corresponding 
color (calibration curve — Fig. 1). 
The M-660 (Red) Lumetron filter 
was found to give the greatest spread 
in per cent transmission; therefore, 
the greatest sensitivity for bright 
stock. Standard 10 mm sample cells 
were used as they gave better repeat- 
ability than colorimeter test tubes. 

It was necessary to prepare a sepa- 
rate calibration curve for 650 neutral 
oil as its predominant color is yellow 
instead of red, and also as it covered 
a different color range. The curve 
was prepared in the same manner as 
before, using blends made to cover 
the desired color range (Fig. 2). The 
M-515 (Green) Lumetron filter was 
found to be most suitable for this 
stock; 10 mm sample cells were used. 

These methods rely on the assump- 
tion that the hue of all stocks of a 
given ASTM color is identical. This 
is probably true for a particular 
grade of oil produced in a given 
plant. It may be necessary to check 
the curve occasionally against the 
ASTM Union colorimeter on current 
production. This allows a correction 
of the curve for any change in hue. 

As these methods are a measure of 


FIG. 2. 650 neutral 
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light transmission, it is obviou: 
necessary that the sample be f; 
from any type of haze. If moisture : 
present it will be necessary to d:, 
the sample. This can be accon 
lished by heating under a vacuum 
heating the sample and strippi 
with carbon dioxide. 

The Lumetron has also been us: 
for the determination of the Sayb.'t 
color of waxes. This has prov. d 
especially advantageous in exp: 
mental work on waxes, as the Saybh:.|t 
color can be determined on a muh 
smaller quantity of sample. ‘jie 
M-420 (Violet) Lumetron filter \ 
used, and for convenience the stani- 
ard colorimeter test tubes were used 
instead of 10 mm cells. It is obviou~ly 
necessary to heat the test tubes in 
order to keep the wax completely 
melted during color determination. 

The calibration curve was con- 
structed in the same manner as pre- 
viously described, from blends of 
waxes of known color. The wax color 
curve is essentially a straight line as 
there is no appreciable change in the 
hue with an increase in color, but, in- 
stead, an increase in intensity, (Fig. 
3). The oil color curves, especially 
the 650 neutral oil, deviate from this 
because the hue tends to change 
from a yellow-green to orange-red as 
the color increases. 

The instrument must be stand- 
ardized against distilled water before 
each color determination, and the 
usual colorimetric precautions ob- 
served. The Lumetron was -used for 
this work, but a spectrophotometer 
(or any similar instrument in which 
wave length of transmitted light can 
be controlled) could be adapted. 

It should be remembered that the 
ASTM procedures are standard for 
specifications, and that these methods, 
while based on the standard ASTM 
colors, are merely supplements for 
closer control of plant operations. 

** 
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Compressor Station Emergency Shut-off 


Design and basic principles of system installed by 


Texas Eastern Transmission on its 10 new stations 


A CURRENT trend in cross-country na- 
tural gas transmission pipe lines is to- 
ward valve operators, either manually. 
remotely, or automatically controlled. 
This is evidenced in the following vig- 
nettes of operator usage by a few of the 
companies, 

_At the time of the survey, the Missis- 
ippi River Fuel Corporation had six 
new compressor stations with a total of 
12 Nordstrom piston operators on 20-in. 
and 24-in. valves, all rigged for auto- 
matic emergency station shut-off. The 
Panhandle Eastern Pipe Line Company 
had %7 valve operators on its system. 
Nine of these were electric motor-ope- 
tated: the rest were gas-operated and 
Were on valves that range in size from 
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12 in. to 24 in. All Panhandle’s valve 
operators were rigged for emergency 
operation except eight at a dehydration 
plant, which were installed on 12-in. 
valves for convenience only. The Trans- 
continental Gas Pipe Line Corporation 
had 78 gas-operated Limitorque opera- 
tors and 7 electric-operated operators. 
They were variously on 30-in. by 20-in. 
WKM gate valves and 24-in. WKM gate 
valves and 30 by 24-in. plug valves. All 
these valves except 4 were compressor 
station valves. The 4 mainline valves 
are in heavily populated areas as a safe- 
ty precaution. The Tennessee Gas Trans- 
mission Company was currently install- 
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ing 8 operators per compressor station 
on some 22 stations. They are for the 
emergency closing of 2 suction and 2 
discharge valves and to open 4 corre- 
sponding blow-off valves at each station. 
The main valves are 24 in., 26 in., and 
30-in. plugs. The Trunkline Gas Com- 
pany was employing operators at & 
compressor stations on the suction and 
discharge valves for'an automatic emer- 
gency shut-off system. 

The Texas Eastern Transmission Cor- 
poration has 14 E-I-M operators in sizes 
from 6 in. to 24 in. on mainline gates 
or as blow-downs. There are 195 Lim- 
itorque operators from 6 in. to 26 in. 
acting either as convenience operators 
on head gates or on station valves for 
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TABLE 1. 





Valve 

Valve size, in. type Manufacturer 
6x4 Gate WKM 
6 Gate WKM 
8x6 Gate WKM 
s Gate WKM 
10.. Cate WKM 
12 Gate WKM 
16 Gate WKM 
20 Gate Allis-Chalmers 
20 Gate WKM 
24 Gate Darling 
30 Gate WKM 
6 Plug Walworth 
6 Plug Nordstrom 
8 Plug Nordstrom 
12 Plig Nordstrom 
16 Plig Nordstrom 


24 Plug Walw orth 


automatic emergency shut-off. Sixty-two 
Nordstrom piston operators are also em- 
ployed on 20-in. and 24-in. plug valves 
as automatic station emergency shut- 
offs. One river crossing is protected by 
4 automatically controlled valve opera- 
tors. Thus, a total of 275 operators were 
already installed on the Texas Eastern 
system prior to its recent 30-in. pipe 
line expansion program. For that pro- 
gram 187 E-I-M operators in three sizes 
were employed on valves from 8 in. in 
size to 30 in. Approximately 50 per cent 
of these operators are on 30-in. full- 
opening WKM mainline gates. In addi- 
tion, 41 Shafer operators for plug valves 
from 6 in. to 30 in. by 24 in. have been 
used on automatic shut-off systems at 
new compressor stations. 

From this it can be seen that 6 to 30- 
in. valve operators are being used on 
plug valves and gate valves in automat- 
ic station emergency shut-off systems 
and manually tripped station emergency 
shut-off systems. They are being used in 
compressor stations and on the pipe line 
right-of-way for convenience, and in au- 
tomatic systems for river crossing pro- 
tection. 

As valves become larger and larger 
and pressures higher and higher, the 
number of handwheel turns to close 
them, and the energy required to close 
them against the high pressure, is con- 
tinually increasing. Table I shows clear- 
ly why large valves must be power-op- 
erated; the closing times are too long 
and too many personnel are required. 

The necessity of valve operators is 
cogent and impelling in the light of an 
emergency, so that the next logical step 
has been to develop an integrated sys- 
tem of valve closure to isolate proper- 
ties and pipe lines and equipment, thus 
protecting them from the ravage of fire 
and destruction, and at the same time 
save vast quantities of the salable prod- 
uct as in the case of main pipe line 
breaks. 

The compressor station emergency 
shut-off system that is presented here 
is straightforward in design and basic 
principle, and full-scale field tests as- 
sure its performance. Many desirable 
factors are inherent in this system. For 
that reason it has been installed on the 
recent expansion of the Texas Eastern 
system of 465,000,000 cu ft per day to 
the market. This system or variations of 
it have been employed on 10 compressor 
stations. 

This presentation of the design of the 
system is made to increase the general 
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Operating Number men to, 

pressure, psig operating Closing time 
- 1 55 sec 
710 1 60 sec 
1 60 sec 
710 1 1 min 37 sec 
711 1 1 min 12 sec 
1 1 min 40 sec 
710 2 3 min 42 sec 

2 7 min 
750 1 12 min 20 sec 
2 10 min 37 sec 

4 21 min 
710 2 3 sec 
1 10 sec 
969 1 25 sec 
487 1 55 sec 
1 40 sec 

9 


460 
- 2 min 


i 


knowledge and to add to the literature 
on this important, yet not completely 
developed, phase of gas transmission 
operations. 

Referring to Fig. 1, a compressor sta- 
tion emergency shut-off system functions 
to protect the station in times of emer- 
gency by closing the suction valve A 
and the discharge valve B of the sta- 
tion, and opening the station blow-down 
valve D to bleed off the gas in the sta- 
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FIG. 2. Shafer valve operator. 
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FIG. 3. Shafer operator on 20-in. Nordstrom 


tion proper. Fig. 1 is a generalized lay- 
out of a compressor station using this 
emergency system. The suction valve. 
the discharge valve, the bypass. and the 
station blow-down valve are plug valves 
installed with Shafer valve operators 
and controllers. The motive power used 
to work these operators is obtained from 
a power gas line (solid lines in Fig. 1) 
connected through the reservoir tank E 
to the main line. The reservoir is con- 
nected through appropriate piping to 
both sides of the station bypass valve C 
so that pressure will be available to op- 
erate the valves, even though the main 
line on one side of the station may have 
heen bled down. The check valves F 
and G between the main line and the 
reservoir permit the gas to flow into the 
reservoir but will not permit it to flow 
back out into the main line. This insures 
that the highest discharge pressure will 
be trapped in the reservoir to serve the 
operators. A pilot gas line (dashed lines 
in Fig. 1), connecting to the suction, dis- 
charge. and blow-off operators to the 
reservoir through orifice H. can be bled 
down manually at valve J. The. pilot 
line also can be blown down, using the 
electrical push button levers, opening 
solenoid valve S. The differential cre- 
ated by the orifice H and sensed by the 
Shafer instruments causes the Shafer 
operators to trip and activate the valves. 
Suction valves A and B close. Bypass 
valve C remains in its standard closed 
position. Blow-off valve D opens. The 
actuation of the valves is simultaneous. 
The main compressor units are auto- 
matically shut off. An automatic feature 
is incorporated at the station suction 
valve to blow down automatically the 
pilot gas line at K. and thus initiate 
emergency shut-off whenever the suction 
pressure falls at an abnormal emergency 
rate, 

The system has considerable latitude 
and flexibility. Even though it is set for 
automatic emergency operation, tk.2 in- 
dividual mainline valves may be operat- 
ed with power using the control levers. 
Even though a man may be actually op- 


plug. 


erating a valve in the opposing direc- 
tion, if the emergency system is tripped. 
it will override the man on the lever. 
The man on the lever cannot oppose sat- 
isfactorily the automatic emergency 
forces that cause the valve to operate 
in the emergency closure. 

Such features, and others in general. 


also permit simplified maintenance on 
this system without interrupting main 
compressor station performance. 

The heart of the station emergency 
system is the valve operators. The Shafer 
operators selected for this installation 
were generally in line in cost with other 
operators for large-size valves and were 
less in cost for the 6-in. valves, A sche 
matic drawing of the operator and its 
parts mounted in a plug valve is shown 
in Fig. 2. The valve is actuated by hy 
draulic pressure on the hydromotor 
vanes. which are integrally connected 
with the plug valve shaft. 

The Shafer operator mounts directly 
on the plug valve platform flange (or 
on an extension for elevated gearing). 
and the valve gear housing mounts di 
rectly on top of the unit. It is a double 
vane, balanced torque unit with interna! 
vane stops, quadrant overtravel stops. 
integrally mounted gas hydraulic tanks. 
piston actuated remote-manual contro! 
ler, control box, and orifice controlled 
tank, including a lubrication extension 
stem fitting, hydraulic oil suitable fo 
operation at atmospheric temperature o! 
minus 20 F to plus 120 F, and all nec 
essary piping, mounting bolts, and gas 
kets so that, mounted in the field with 
equipment installed, the valve is ready 
to operate when the pilot and power gas 
connections are made to the controller. 
The motor operator is steel bodied, ASA 
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FIG. 4. Controller for Shafer valve operator. 




















rated, and fitted with gage glasses. The 
exhaust is vented downward on the 
side of the valve opposite the control 
box. A picture of the operator on a 20- 
in. Nordstrom, ASA 600 plug valve at 
the Connellsville compressor station of 
the TETC system is shown in Fig. 3. 
An operator on a 6-in. blow-off valve also 
is pictured. 

The controller is a fundamental part 
of the operator as used in this emergency 
system. A simplified diagram of the con- 
troller is shown in Fig. 4. This control 
consists of a cover and mounting plate 
to which are attached an ingenious four- 
way valve, a manual operating lever, and 
a differential control piston. 

Fig. 4 shows the controller in the neu- 
tral position. In this position there is no 
pressure on the operator proper of any 
kind. Power gas at pressure is connected 
at point A and positively seats valves B 
and C, which are normally and firmly 
in place by virtue of springs D and FE 
Both ports F and G to and from the op- 
erator hydromotor are open to exhaust H 
through valves [ and J. When the man- 
ual operating lever is pulled to “close 
main valve” position, poppet valve J is 
seated and the spacer lifts valve C from 
its seat admitting power gas through 
port G to operate the main valve closed. 
The swept volume from the opposite side 
of the hydromotor vane exhausts through 
port F from the hydromotor through 
valve I and out from the operator 
through port H. Fig. 2 shows how the 
controller feeds power gas to the hydro- 
motor vanes through hydraulic tanks T. 

The main valve is opened by pushing 
the manual operating lever L over to 
“open main valve” position, which un- 
seats valve B, permitting high pressure 
gas to enter the opposite side of the hy- 
dromotor operator through port F, as 
valve I is forced closed when the lever 
is pushed in. The swept volume from the 
other side of the hydromotor in the open- 
ing operation exhausts through port G 
through open valve J and through port 
H to atmosphere. 

Remote control by means of a pilot 
and power gas differential is accom- 
plished with the auxiliary differential 
piston M. The pilot gas is connected at 
N and the power gas is connected to the 
other side of the piston at O. When the 
pilot gas line is blown down, the differ- 
ential pressure set up across piston M 
throws the operating lever to the left. 
closing the main valve. Remote opening 
of the main valve could be accomplished 
by merely connecting the pilot and pow- 
er gas on opposite sides of the same dif.- 
ferential piston. 


Certain salient features that make 
these Shafer valve operators particularly 
suited to emergency protection should 
be described here. The valve operator 
is fast with uniformly distributed turn- 
ing torque that will close the valve as 
long as 150-psi gas pressure is avail- 
able. Extensive tests have been conduct- 
ed on the performance of the completed 
emergency system, and at 180-psi line 
pressure. all the 24- by 30-in. suction 
and discharge valves and the 6-in. blow- 
off valve at the stations were set for 
complete closure in 10 sec or less from 
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FIG. 5. 


the time the emergency station blow- 
down valves were opened. 

At 300 psi, line pressure closure time 
was 9 sec or less for all valves. Higher 
line pressures close the valves slightly 
faster. 

Closures were made as rapidly as 5 
sec without mechanical shock to valve. 
These tests were repeated at various sta- 
tions and the results are deemed reliable 
and significant. The valve has adjust- 
able closing or opening speed, which is 
controlled by a variable orifice valve in 
the oil circuit that is a snub adjustment 
to the operating time. 

The volume and pressure of gas re- 
quired to operate the valve are a mini- 
mum. It has a positive seal-off on the 
power gas, with a built-in bleed. Thus 
the valve will not creep in a dormant 
period. The controller can be set either 
to open or to close the valve. The valve is 
positive in emergency closing direction 
and non-reopening; or in the case of an 
opening valve, it is non-reclosing. The 





differential pressure setting of the diiler- 
ential piston is adjustable in the field, 
and it can compensate and adjust tv ihe 
power and pilot gas line and orifice de- 
sign. It has been noted that even though 
a man may be actually operating a \ :ilve 
in the emergency or an opposing direc. 
tion, if the emergency system is tri} ped 
it will override the man on the ley: 
Fig. 4. It is true also that regardle.. of 
what position the valve may be in. the 
remote differential piston contro! will 
cause the valve to function in a proper 
emergency direction. Space P ‘cai he 
utilized for installation of a solenoid. 
permitting electric push button coutrol 
of the operator for any sequence control 
that is required, or any remote control 
that is required. The differential res. 
sure piston can be designed to override 
this electrical solenoid if the emergency 
arises. The valve can be opened or 
closed without interfering with any of 
the other valves on the pilot system. 
The Shafer operator can be made to trip 
anywhere from 10 to 100 psi differential 
between the pilot line and the power 
gas line. The system design was taken 
for 50 psi. Other operators, however. 
are certainly suitable for this same 
emergency system and they are discuss. 
ed in a later paragraph. The Shafer 
operator was employed on the TETC 
system, and because of familiarity with 
it, it was used by way of example. 

The Shafer operators are shipped sep- 
arately from the valve and are readily 
installed in the field. The plug valve 
is shipped complete for hand operation 
and the operator installed on it at any 
time or removed from it at any time, yet 
no alterations are required on the valve. 
By the use of a standard valve exten- 
sion the valve can be buried, thus elim- 
inating any valve box drainage prob- 
lems. Lubrication of the buried valve is 
through the top of the operator. Hydrau- 
lic oil fills the system of the hydromotor, 
preventing rust. Any oxidation that may 
occur in the tank T is not serious. 
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The particular suction and discharge 


. valves on the Texas Eastern system were 


installed in horizontal gas line above- 
ground with plug in upright vertical 
plane. Some of them on the bypass were 
mounted on an operator extension with 
gearing and handwheel mounted above 
the operator. The 6-in. Shafer operators 
are size 105D with auxiliaries indicated 
above; but they were mounted in the 
vertical gas line with a plug in a hori- 
zontal plane (See Fig. 14). 

Returning from description of the op- 
erators to the station shut-off system, 
it is to be noted that one of the basic 
principles followed in the design of this 
shut-off system required that it operate 
directly. For this reason operators that 
could operate on line pressure were 
used. In this way regulators and related 
relief valves were eliminated with cor- 
responding elimination of their mainte- 
nance and possible faulty operation. 

Another of the main features of this 
system is that the entire power gas line 
is under continuous gas pressure so that 
gages can show the station personnel at 
all times whether or not the system is 
ready and capable of performing. Fail- 
ure in the power gas line will drop the 
pressure. Thus, large leaks that would 
impair operation are detectable. Gages 
are visible at the operators, which are 
remote from the reservoir. 

An equally important feature of this 
system is that the pilot gas line is con- 
tinually under pressure. Severance of 
the pilot gas line would actuate the 
valves. Thus, they will fall into the 
emergency position. If welders cut into 
the pilot lines by mistake, or if the pilot 
lines are broken by a bulldozer, trucks 
or by any other yard work, the valve 
system will be activated, and it will 
not be left impotent. 

A reservoir E, Fig. 1, is put in this 
system to guarantee under any circum- 
stances that power gas and pilot gas 
will be available to perform the requis- 
ite operations. 

A general description of the workings 
of the shut-off system has been given. 
Pertinent details of installation follow, 
and reference is to Fig. 1. The power 
gas supply to the reservoir is tapped off 
both sides of the station bypass valve. 
The usual basic mainline valve L is 
close to the mainline and underground. 
These taps are double valved with 1-in. 
valves M, which are sealed open with 
Tyden self-locking car seals and regis- 
tered by the operating department. 
Check valves F are installed. A strainer 
0 is installed with its blow-out valve P. 
This grouping of fittings is aboveground 
for accessibility and leads over to the 
buried reservoir tank, entering the tank 
at the top. A check valve Q is placed at 
the tank as final insurance in the event 
of rupture of the mainline in this area. 
To insure that no failure shall occur 
inthe supply of gas, no other valves are 
Placed between the mainline and the 
tank. If the tank is desired to be blown 
down the mainline double valves M may 
be shut off and the entire system bled 
down Condensates drain toward the 
main!ine from check valve F and to- 
ward the tank away from check valve 
F. Condensates are removed from the 


tank by blow-off R, which dips into the 
base of the tank. Mainline taps are 2 
in., all other piping 1 in. except as not- 
ed. Power gas is taken off the top of the 
reservoir tank and leads in the nearest 
direct route to the various operators. 
All power lines from operators are laid 
to grade and drained into the reservoir. 
This insures positive freedom from freez- 
ing in the lines to the operators. It also 
eliminates sluggish operation from ac- 
cumulated hydrocarbon liquids in the 
power lines at the operators. Strainers 
at operators on power line are periodi- 
cally checked by blow-off. No valve or 
restriction is permitted in the power gas 
lines between the reservoir and the op- 
erators, other than the actual Shafer 
control itself. The pilot line is taken also 
from the top of the reservoir in a 2-in. 
tap and swedged to 1 in. at the orifice. 
This orifice union with changeable plate 
size for final adjustment and set is above 
ground. Liquids on one side drain back 
to the tank. The pilot line from the ori- 
fice is laid to grade and drains away 
from operators and orifice toward the 
blow-down emergency station J. Proper 
attention to drainage will prevent freez- 
ing; however, clogging or freezing of the 
orifice does not prevent the system from 
operating. 

The pilot line leads from the orifice 
and operators to the emergency stations. 
The most remote of these stations, J, 
preferably placed in a naturally and eas- 
ily accessible location with the compres- 
sor building between it and the major 
gas piping as a shield, is a manually 
operated 2-in. Nordstrom plug valve with 
operating wrench welded into place so 
it will always be available to the station 
personnel. This is mounted about chest 
high on a 2-in. blow-down stack that 
has the vent straight up and above the 
operator as he uses the handle. The 
stack, of course, is braced. More than 
one manual blow-down emergency sta- 
tion can be installed if desired. At an- 
other place away from the building, also 
placed so as not to cause fire when vent- 
ed, and certainly not under electric pow- 
er wiring, is a 2-in. Grove solenoid op- 
erated pilot line blow-down valve. This 
is a Grove regulator, Figure 882-352-BS, 
rated 1000 psi with screwed connection. 
Power is required to actuate this valve. 
This solenoid-operated valve may be ac- 
tuated from push buttons T, Fig.’ 1, sit- 
uated near doors or in convenient places 
within or outside the compressor build- 
ing. In event of power failure only the 
hand-operated blow-down valve J could 
be used to actuate the system, except 
that automatic operation would be in- 
itiated by the automatic emergency sta- 
tion K as indicated later. A Mercoid 
switch DA-21-12S, 2000 psi mwp ex- 
plosion-proofed, 200 psi to 1500 psi set 
pressure, is set in the pilot line to actu- 
ate and shut off the compressors when- 
ever the power gas line is bled cown. 
This switch, of course, is set at a suit- 
able bleed down pressure, 300 psi or so 
depending on the station’s normal ope- 
rating pressure. 

One of the most important factors 
about the system is that a station power 
failure (with subsequent knocking off 

the line of the entire station) will not 











THE PETROLEUM ENGINEER, October, 1952 





upset the balance across the orifice in 
advertently and undesirably. As the suc 
tion pressure would rise and the dis 
charge pressure would fall, the check 
valve G between the discharge‘line and 
the reservoir would hold the gas in the 
reservoir and no differential would be 
created across the orifice H. Turning 
units on and raising the discharge pres 
sure extremely rapidly will not operate 
this system inordinately either. A fall- 
ing suction pressure has no effect on 
the pilot and power lines except the 
automatic emergency station, which is 
described later in the article. With a 
rising discharge pressure, gas is fed to 
the reservoir tank E, thence to the pow- 
er line, and also from the reservoir tank 
E through orifice H to the pilot line. At 
the operator, gas from the pilot line is 
fed to the orifice control tank in the re- 
verse direction from the activation re- 
quirement, consequently the operators 
and valves are unaffected. 

Calculations were made to determine 
proper line sizes, reservoir size, orifice 
size, and line lengths. The conclusion 
reached from such studies dictated a 
l-in. piping system, a reservoir 20 in. 
by 20 ft long, and an H orifice of a 
size of 3/16 in. Such orifice and piping 
have been proved by field testing to be of 
a size that well establishes the differen- 
tial across the operators when the sys- 
tem is operated. The orifice and piping 
design give positive action to the op- 
erators and eliminates the mischance 
that the station valves can be left in the 
half-closed position. To accomplish this 
result an orifice was selected that 
reaches its critical flow state before 
the system comes into an equilibrium 
flow condition. The chart, Fig. 6, shows 
the design calculation of the differen- 
tial established at the operator versus 
approximate time. The 100-psi differ 
ential required to activate these opera 
tors was calculated to be established in 
about 5 seconds. Field tests show that 
the operators commence action in less 
than that time. The blow-off valve began 
opening in 3 sec after tripping the 
emergency station. The 24-in. by 30-in. 
station suction and discharge valves are 
fully closed in 10 sec after tripping the 
emergency station. After the actuating 
differential is established, the differen- 
tial continues to increase until such time 
as the rates supplied to the orifice be- 
comes equal to that taken away by the 
discharge line. This is known as the 
point of equilibrium flow, and the sys- 
tem remains in this state until some 
thing is done to alter it. That state of 
flow was calculated to be reached in 30 
sec, and actual tests confirm it. When 
the system is opened to atmosphere at 
the end of the pilot line, the line has to 
change from a static condition to a flow- 
ing condition before any differential can 
be felt at the operators. A differential 
begins to form from the gas escaping 
down the discharge line faster than it is 
being supplied through the orifice. Un- 
der normal conditions this entire system 
sits at a static pressure equal to dis- 
charge pressure, or at a higher pressure, 
depending on how recently the higher 
discharge pressure existed and on how 
much leakage occurs back through the 
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check valve between the reservoir and 
the mainline. All calculations were 
based on a condition resembling the 
most adverse disturbance that could take 
place, and experience has proved the 
basis to be adequate. Exhaust stack back 
pressure was checked from Bulletin 
E-40, 1939, of the American Meter Com- 
pany entitled “Open Flow Capacity of 
Wells.” A stack of 2 in. does not pro- 
duce excessive back pressures. 

The system described above depends 
on manual initiation of the shut-off 
cycle. This may be considered reason- 
ably satisfactory, if station personnel 
can be depended upon to actuate the sys- 
tem in time of stress. If assurance is to 
be given that such an emergency actua- 
tion definitely will be initiated, however, 
some automatic device must be added. 
Description of the automatic emergency 
station follows. 

The location of the station suction 
and discharge valves.is such that they 
are a considerable distance from the 0 
compressor building proper. The basis 
of the automatic system is that, in the 
event of a complete line failure or other 
type blow-out in either the station suc- 
tion line or in the station discharge line, 
the suction line will feel a drop in pres- 
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FIG. 7. PRESSURE CHARACTERISTIC—following break 
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FIG. 9. PRESSURE-TIME CHARACTERISTIC—Bleeding down a 20-in. by 20-ft long 
reservoir through a %-in. orifice into station yard piping following 
a local break and a station start-up of centrifugal compressor station. 
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FIG. 10. Automatic emergency station. 
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sure. Obviously, if the line breaks in 
the suction, the suction pressure will 
drop there. If the line breaks in the 
station discharge piping, the unit by- 
pass check valves of the centrifugal sta- 
tion will open and allow the suction to 
feed the break and hence suction pres- 
sure will drop. The station discharge 
check valve will hold the mainline dis- 
charge pressure back. In the case of a 
reciprocating station, the suction pres- 
sure of the station will drop with the 
discharge pressure if the engines keep 
running. Even if the engines stop the 
suction valve of the compressor cylinder 
will allow gas to come into the cylinder 
and the discharge valve will open when 
the discharge pressure lowers below the 
suction pressure, thus permitting flow 
through the compressors and the lower- 
ing of the suction line pressure, reflect- 
ing the drop in pressure of the blow-out. 

Fig. 7 shows pressure characteristics 
at a station that was close to a mainline 
break. Note that the pressure fell on 
hoth the suction and discharge at a rate 
of approximately 50 psi per minute for 
the first 20 sec. Then the pressure fell 
approximately at a rate of 40 psi per 
minute for another 14% min. 

The original chart, from which Fig. 7 
was drawn, is shown in Fig. 8. This chart 
registered suction pressure and dis- 
charge pressure outside the station 
emergency shut-off system. When the 
station valves closed the line pressure 
continued to register, of course. Note 
the slight and fleeting rise in discharge 
pressure upon closing the discharge 
valve. This is due to local disturbance 
with peak pressure being downstream 
from the station during the feed to the 
break. ; 

The automatic reservoir tank V (Fig. 
|) is connected across the suction valve 
\ with check valve W allowing gas to 
flow into the tank from the mainline. 
and line X allowing gas to flow out of 
the tank to the mainline, keeping the 
lank ai. and floating on, line suction 
Pressure, The details of this tank are 
‘imilar to previous ones in that the 2-in. 
‘onnections are valved at the mainline 
underground. The 1-in. valves are locked 
pen and the lines lead into the top of 
the tank. The tank blow-off, of course. 


reaches into the bottom to blow off 
the tank and the tank is somewhat 
canted to drain. The orifice Y will not 
create an activating differential with 
rising pressure because the check valve 
W will lie closed and only a reverse, 
non-activating differential could be set 
up. On a decrease in line pressure, how- 
ever, the check valve W will close and 
flow will occur from the tank through 
the orifice to the mainline and create a 
differential. By the proper design of this 
orifice and the tank size a different mag- 
nitude of differential can be obtained 
suitable to distinguish whether units are 
just coming on the line in normal opera- 
tion or whether there is a true line break 
within the station. 

It is to be noted that if a leak of too 
small magnitude occurs the automatic 
system may not function, but such a leak 
would not be of sufficient severity to 
cause real damage or frighten the per- 
sonnel to the point where they would not 
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FIG. 11. Grove control detail. 


THE PETROLEUM ENGINEER, October, 1952 








be able to throw the system manually. 
This automatic system is specifically 
designed to function in the case of an 
extreme break. 

The differential across orifice Y jis 
sensed by pilot control valve Z. This is 
a Grove valve type M. (See detail of 
connection of pilot control valve, slide 
valve, and valve K in Figs. 10 and 11.) 
When pilot control valve Z actuates, 
gas is fed to slide valve AA, throwing 
it to open the relief valve K. This bleeds 
down the pilot line of Fig. 1 much as do 
the manually controlled bleed down 
valves. With reset valve CC closed (see 
Fig. 11), check valve EE is a trigge: 
on the slide valve AA that keeps the 
slide valve in actuated position and 
valve K open, regardless. This is a very 
simple and direct system. After the pilo\ 
line system is actuated, the 6-in. blow- 
off line on the main discharge line opens 
and increases the positiveness of the 
pressure drop on the suction side of the 
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FIG. 12. Automatic main line valve closing system. 


line, thus tending to maintain the dif- 
ferential across Y. This is particularly 
true when valve A begins to close, after 
which gas continually flows across ori- 
fice Y from the high side of the valve 
to the low side. It is noted that under 
these conditions some gas is being fed 
at all times across Y into the broken 
side of the line, but this quantity of gas 
is relatively small and will not do dam- 
age. As soon as the main valves of the 
system have closed off, closure of valve 
BB will stop feeding the faulted area. 
When BB is closed, pilot valve Z equal- 
izes, and then temporarily opening reset 
valve CC closes valve K resetting the 
pilot line, at which time the emergency 
system of the entire station is ready to 
function again. Pilot valve Z is a snap 
acting valve and will not cause throt- 
tling through the pilot line. Bleed to the 
break could be eliminated by closing 
BB with a cam device from valve A. 
Drainage from the orifice Y is toward 
the line and from the orifice toward the 
tank. Pilot valve Z is installed in a 
horizontal position to effect drainage 
from its taps. Such attention to drainage 
will prevent freeze-up of condensates 
and there will be very little liquid to be 
moved out into the mainline if any is 
condensed between the orifice and valve 
BB. The blow-down valve K, slide valve 
AA, and pilot control valve Z, have been 
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FIG. 13. Grove operator controller. 
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designed to be supplied and installed as 
ap instrument unit. 

Even if a reverse differential did oc- 
cur across the orifice Y it would not trip 
the pilot line. This means that, in the 
event of a power failure, the suction 
pressure rising sharply would not cause 
the system to actuate. 

Calculation of the drop rate in the 
mainline, which would cause actuation, 
is simple and forthright. It depends en- 
tirely on the nature of the orifice Y, the 
lines to the tank from the mainline, and 
the tank. The units have been field set 
for 60 psi differential on the pilot valve 
orifice Y, that has a set range from 
0 to 100 psi. 

The system used in detecting a line 
drop in pressure across the suction valve 
has two useful variations. The Shafer 
operator requires very little capacity 
and the orifices of the control can be 
small, but when operators are used, 
such as centrifugal vane operators on 
gate valves where a great number of 
turns are required or a larger capacity 
may be required to actuate the valve, 
the following application of the system 
using a Grove controller is suitable. (See 
Fig. 13.) The power line and pilot gas 
line are brought to the operator just as 
in the case of the Shafer operator. The 
usual four-way valve leading the power 
gas to the operator is spring loaded to 












Note: When slide valve *‘AA"’ 
has capacity for operator, flex-filo 


















the emergency position. Flexflo valve K 
is put in the power line to choke off pow- 
er gas from the operator. In this case 
also. as in the Shafer case, the operator 
is not under pressure except when op- 
erating. Slide valve AA and pilot valve 
Z are in the system. Pilot valve Z is 
connected across the power and pilot 
lines. Pilot valve Z is set for the differ- 
ential desired between the power and pi- 
lot to initiate the valve action. This par- 
ticular grouping is suitable for the ac- 
tuation of any type valve operator by a 
differential pilot and power gas as used 
in this system. Where capacity is not 
large Flexflo valve K can be eliminated, 
running the power gas through valve 
AA to the operator. 

The second use of this special system 
is adapted to a problem that is being 
reviewed by many people in the gas in- 
dustry at this time. That is an automatic 
mainline‘ valve closing system. (Fig. 
12). This system employs the emer- 
gency reservoir tank V. This tank is con- 
nected to the mainline at C-1, C-2 and 
C-3 through double valves, checks, and 
strainers. The orifice Y is in the line X. 
Orifice Y reacts on pilot valve Z. Pilot 
Z reacts on slide valve AA, slide valve 
AA opens Flexflo valve K to feed the 
operator, which has its directional valve 
set and spring loaded for closing posi- 
tion. In the event of a mainline break 
at XX, differential is set up across Y 
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FIG. 15. Barton station blow-down. 


Note: ‘'0'' minutes and *'0"' seconds represents time 
station emergency shut-off system switch was pulled. 


and the valve closes. In the event of a 
break at YY, differential is set up at \ 
and the valve closes. Line LL can be add- 
ed to the system is it is desired, in the 
case of an upstream break, to replenish 
reservoir V from the downstream side. 
In such cases, reservoir V would not 
have to be quite so large for a guaran- 
teed operation. 

This system is mentioned here but the 
use of it on the mainline could be ex- 
tended into a lengthy discussion be- 
cause of the varying rates of pressure 
drop depending on length and locatin 
of the break relative to the valve. At 
best.. the assignation of a_ particular 
pressure differential to set up in the case 
of a mainline break is very complex and 
needs considerable consideration rela- 
tive to normal operating techniques of 
the compressor station. 

It is conceivable that such a mainline 
valve could operate when not desired 
and cause an entire pipe line of valve 
safe systems to shut itself off the line. 
For river crossing work, however, where 
breaks are immediate and close to a 
valve this system seems to be very apro- 
pos and permits use of other operators 
than conventional piston plug operators. 

Tests were conducted at the various 
compressor stations where the emergen- 
cy shut-off system was installed to de- 
termine the rate of gas blow-down at 
the station. A typical blow-down curve 
at one of the centrifugal compressor 
stations, Barton, Alabama, is shown in 
Fig. 15. It is interesting to note that 
the pressure was reduced by half in the 
first 30 sec after tripping the emergency 
station blow-down valve. All points 
shown are test data. The station piping 
that was blown down consisted of 2940 
cu ft of 30, 24, and 20-in. pipe, including 
the scrubbers. The logarithm of the sta- 
tion. piping pressure (psig) plots as a 
straight line against time. Other data 
at other compressor stations graph also 


D-12 








as a straight line on such a semi-log 
plot, but the slope of the line varies de- 
pending on the volume of the station 
piping to be blown down. It is note- 
worthy that at the Barton station, blow- 
ing down the gas from 900 psi to 600 psi 
requires but 20 sec. 

Returning again to the basic station 
emergency shut-off system, it has a real 
advantage in its flexibility of operation. 
Any one valve of the system can be op- 
erated from the controller of that valve 
without influencing any of the other 
valves in the system. Because of the ov- 
erriding nature of the differential pres- 
sure on the controller, if an emergency 
occurs when the valve is in a half-closed 
position, or any position, the valve will 
proceed to the emergency position di- 
rected for that valve, as soon as the op- 
erator actually working the valve turns 
loose of the control lever. If the valve 
is already in the emergency closed posi- 
tion, then it would merely remain there 
if the emergency occurs. Under none of 
conditions will this particular valve in- 
fluence any of the other operating valves 
on the system. 

This is a feature not common to sys- 
tems that require the piping to be pres- 
sured to all valves at the same time; 
thus, operating one would operate all 
unless shut-off valves were installed in 
the emergency power lines, which shut- 
off valves would continually constitute 
a hazard if accidentally closed. 

This particular characteristic of the 
system lends itself admirably to periodic 
testing of the equipment. Either the sys- 
tem as a whole can be tested by bleed- 
ing down the pilot line or the manual 
control lever can be thrown to actuate 
each individual valve to show that it is 
operative. Periodic testing should be 
just enough to show that the valve will 
close, and this can be done by initiating 
‘partial closure, thus not interrupting 
service. Less frequently the entire sys- 
tem should be shut in to test the func- 
tion of the controls, which are quite rug- 
ged. During these periodic testings the 
tank should be blown down occasional- 
ly, which will not affect the system, and 
the various strainer valves should be 
opened and residues blown from them. 
The time of operation under the partic- 
ular pressure conditions will indicate 
whether or not the orifice needs to be 
checked. 

Obviously, any of the particular valves 
can be operated by remote control if 
flow conditions warrant such. Of course. 
periodic inspection is to be made on the 
check valves in the control proper. the 
nylon balls, seats, and in the case of the 
slide valve and the pilot valve an in- 
spection of the diaphragms and 0 rings 
can be made. The operator is readily 
and quickly converted from power to 
manual operation without removing the 
operator. 

It may be commented that when a 
manual blow-down is executed on the 
pilot line, equilibrium flow will be ex- 
perienced through the orifice and the 
pilot line and until the pilot line is shut 
off gas will escape at that stack. Shut- 
ting off this blow-down valve will cause 
the pilot line to repressure and the sys- 





tem is again set for automatic © jr. 
gency operation and for operatior of 
the valves with operators. Blowing down 
the pilot line with the solenoid-operated 
Grove valve will cause gas to escape 
from its stack so long as power keeps 
the solenoid open. A re-set button can 
close that valve in the same manner that 
a manual control can close the manual] 
valves. At such time the pilot line js 
again pressured and the system is ready 
for individual operation of the valves 
for emergency operation. In the case of 
the automatic emergency, operation at 
the suction valve, closing of the valve 
BB and temporarily opening valve CC. 
will again set the system to pressure 
the pilot line and put it in readiness for 
emergency or individual valve operation 
through operators. In all of these re-set- 
tings, however, the valves will remain 
closed, or in the position required by 
the emergency operation, until such 
time as an individual manually operates 
the controller to return the valve to its 
normal operating position. 

The station bypass function comes un- 
der considerable fire pro and con. but 
it is the writer’s opinon that the bypass 
function should be excluded from the 
emergency system and be delayed in 
function. In regard to this, it is adduced 
that the primary function of the emer- 
gency system is discharged when the 
suction and discharge valves close. 
Though it is desirable and convenient 
to have the bypass valve open automat- 
ically, unless it can be done so without 
hazard the bypass valve should not open 
automatically. Against the ease of auto- 
matic bypass opening is the potential 
danger of a pipe line break on the dis- 
charge line outside but close to the sta- 
tion discharge valve. 

It is manifest that these emergency 
shut-off or control systems perform a 
very definite function and real benefits 
have been derived from them from time 
to time. When a disastrous fire is pre- 
vented these systems are lauded. but 
when they have to be maintained: we 
are prone to use various forms of invec- 
tive. Nevertheless, as the system must 
function in the event of emergency, it 
must be maintained properly at all 
times. Sufficient testing must be provid- 
ed to insure that the system is always 
in’ functioning order, and_ personnel 
must be familiar with every detail oi 
the system. 

\utomatic emergency shut-off systems 
provide a means of immediate positive 
control. They can save gas. They can 
prevent great damage from fires. They 
can save life. A compressor station 
emergency shut-off system is, perhaps. 
one of the most positive protective fea- 
tures that can be obtained in the gas 
transportation industry. And for so little 
cost! The need of them is quite evident 
to anyone who has been responsible for 
the safe and continuous operation of a 
transportation pipe line. 

The system presented herein has been 
designed on a basis of positive, sure 
operation. Every consideration has been 
in that direction. It is set up to operate 
speedily, and provide easy inspection 
and maintenance. zee 
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hydraulic! You “feel” the load 
all the way. Simple, easy—fin- 
gers instead of muscles do work. 
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Speed-o-Matic Clutch, hydrauli- 
cally actuated, simple, smoothly 
responsive. Runs cool. Eliminates 
need for frequent adjustments. 
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Canadian Project Replete With Obstacles 


Calgary-Banff gas system was laid over erratic terrain 
and, under lakes and rivers during sub-zero weather 


HARRY CHAPIN PLUMMER 


Tractor mounted bending shoe bending 8-in. pipe. 




































In the construction of approximately 80 
miles of pipe line from Calgary to the 
Jumping Pound field, to Exshaw, and 
from the latter point to Banff, Alberta, 
Canadian Western Natural Gas Com- 
pany, Ltd., of Calgary, the builders, en- 
countered all the obstacles that could be 
anticipated and some_ unanticipated. 
They stemmed from the plummeting 0! 
winter temperatures, from the erratic 
contrasts of terrain contour and compo- 
sition, and the problems occasioned by 
rivers and lakes. Hot springs feeding 
one of the latter melted the 2-ft ice and 
caused a break-through of machinery. 
which an ice-thickness probe, borrowed 
from the University of Alberta, located 
and brought about recovery thereof. 
In one instance the route underlay the 
famed Banff Springs Golf Course, but 
hand labor, plus extreme care, !vit tree 
growth and landscaping undisturbed. 
In another it worked beneath an Indian 
reservation, which, however, proved to 


be a “blessing in disguise,” for the Mor- 
ley tribe, being excellent woodsmen. 
exercised more than ordinary caution 10 
burning the slash and so avoided fire 
risks on their land. In yet anotler !t 
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ENGINE failure can be very expensive . . . when you 
figure the cost of repairs plus the lost pumping time. 


By accurate measurement of exhaust temperatures 
. . . With specially designed thermocouples installed 
at each cylinder . . . the Brown Diesel Engine Pyrom- 
eter serves as the operator’s guide, warning of im- 
proper conditions in the cooling system or the fuel 
injection system. The rotary switch on the front of 
the case facilitates rapid checking of individual tem- 
peratures. He can check and adjust engine load bal- 
ance, thereby maintaining peak operating efficiency. 


Greater sensitivity to temperature change is attained 
with the new Brown Millivoltmeter Pyrometer which 


BROWN 





... with the BROWN DIESEL 


eve 





ENGINE PYROMETER 


4 Electronik Precision Indicator, with toggle 
switch unit, installed on panel at Shell Oil Co. 
Sheridan Cycling Plant. > 





features a plug-in type galvanometer . . . and added 
convenience for the larger stations is available with 
the ElectroniK Precision Indicator which permits the 
operator to push buttons to read the temperatures, 
from one central location. 


Choose the Brown instrument that is suited to your 
engine temperature measuring requirements. Call in 
your local Honeywell engineer . . . as near as your 
phone. Write for literature. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndus- 
trial Division, 4475 Wayne Ave., Philadelphia 44, Pa. 
Offices in more than 80 principal cities of the United 
States, Canada and throughout the world. 


Honeywell 


(INSTRUMENTS 
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To obtain more information on products advertised see page E-61 D-1 5 
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Installing river crossing at Elbow River near Calgary. 


paralleled for several miles the Cana- 
dian Pacific Railway right-of-way with 
its heavy transcontinental freight and 
passenger traffic. 

Canadian Western Natural Gas Com- 
pany, Ltd.. distributes natural gas in 
southern Alberta. Recently a new gas 
field, the Jumping Pound field, was de- 
veloped by Shell Oil Company of 
Canada, Ltd., and Canadian Western 
built the pipe line that extends to Banff. 

The system is in four divisions: (1) 
Calgary to Jumping Pound™field, (2) 
Jumping Pound field installations, (3) 
Jumping Pound to Exshaw, and (4) Ex- 
shaw to Banff. 

The section from Calgary to Jump- 


ing Pound is 27.4 miles long, and is of 
1234-in. OD pipe. Although originally 
scheduled to be constructed in the sum- 
mer and autumn of 1950, various ship- 
ping delays postponed start on the line 
until October 21, at which time days are 
short and extremely cold weather im- 
minent. At the beginning weather con- 
ditions were ideal but near completion a 


bad weather spell occurred in whiclr 


temperatures dropped to minus 40 F. 
Due to the late start, pipe was un- 
loaded and strung directly from flat cars. 
The area traversed by the pipe line is 
not well served by railways, and the pipe 
hauls were fairly long. Welding was be- 
gun as soon as the first pipe was strung. 


Coating and wrapping 12-in. pipe near Jumping Pound. 
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and continued without interruption. 
Pipe came in random 40-ft length-, and 
was of seamless Grade C stee] mil] 
tested to 1500 psi for a working pressure 
of 1200 psi. Manufactured sn Eng).nd, jt 
was transported to Vancouver by, ship 
and to Calgary by rail. 

Work began south of Calgary where 
the line joins Canadian Western’- exist. 
ing pipe line system, and ended at the 
Shell gas plant. Pipe ends wer pre. 
heated to approximately 100 F. and jn 
cool weather the welds were not a!lowed 
to cool until cempleted. when they 
cooled slowly after being wrapped with 
asbestos felt. This prevented weld 
cracks. Welding was radiographically 
examined throughout. 

The line was coated with hot enamel, 
and wrapped with asbestos felt. A mini- 
mum cover of 32 in. was usual. The pipe 
was bent to fit the ground. The right-of. 
way was 30 ft wide, with the line 10 ft 
from one boundary, and crosses rolling 
foothill country with rock outcroppings 
on the crests of the hills. 

Near Calgary the Elbow River was 
crossed, having a width of about 250 
ft and a maximum depth of 17 ft. Regu- 
lar line pipe weighted with concrete 
river weights was used. On completion. 
the line was cleaned with a scraper be- 
fore being tested. The stand-up test was 
750 psi and a leakage test was made at 
a pressure of 200 psi with a gage left on 
for several days until a state of equili- 
brium was reached. 


Jumping Pound Installations 


In the Jumping Pound field. the Shell 
Oil Company of Canada has a scrubbing 
plant operating at a pressure of 800 psi. 
Gas is delivered to Canadian Western at 
that pressure at a small regulator sta- 
tion. The station has a back pressure 
regulator set at 500 psi. The transmis- 
sion line to Banff receives gas up to its 
required load at 500 psi and any excess 
gas that would tend to build pressure 
higher spills through the regulator into 
the line leading to Calgary. The Banfi 
line and the Calgary line are connected 
through a check valve, so that if the 
Banff line pressure drops below 500 psi 
gas flow reverses in the line to Calgary 
and flows to Banff. A pressure of 480 
psi is maintained on the line to Calgary. 

From the regulator station, both Banfi 
and Calgary lines pass through an orifice 
meter station. In addition to the record- 
ers in that station, there are four tele: 
meters that transmit the readings of the 
static pressure and the differential pres 
sure on each of two orifice meters, one 
for Calgary and one for Banff. These 
readings are received at the Calgary 
high pressure station, and line condi- 
tions are under the supervision of the 
operators at all times. | 

At this time it should be mentioned 
that the terminal pressure at the Cal 
gary end of the western system is also 
telemetered to the station operators. 


Jumping Pound to Banff 
From Jumping Pound westward to 
Exshaw, the pipe line is 8°x-in. OD 
Grade B, 29.1 miles long. This section 
designed for a maximum working pres 
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Bell System 


communications save you 





ald maintenance 


When you lease our services, at a regular monthly 
charge, we assume full responsibility for the plan- 
hing, engineering, installation and maintenance of 
your communications system. 

This means that Bell System communications 
are economical because you do not need to invest 
your capital in communications equipment . . . set 
up reserves for maintenance or obsolescence . . . 
and vou do not need manpower for maintenance. 

With more than 75 years of experience in the 


ee manpower 


communications business, Bell System “‘know how”’ 
can meet all your needs economically with the fin- 
est and most dependable communications. We pro- 
vide—by radio, wire or cable—a wide variety of 
services. ‘They include private-line telephone, mo- 
bile telephone, and teletypewriter services, and 
channels for remote metering, supervisory control 
and facsimile. 


Your Bell Telephone Company will be glad to study your 
communications problems and needs without charge. 
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TELETYPEWRITER MOBILE TELEPHONE 
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BELL TELEPHONE 


METERING CHANNELS SYSTEM 
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sure of 800 psi. It traverses foothills, a 
series of valleys separated by rock 
ridges, for the first 7 miles. The country 
is devoted to ranching. The Morley In- 
dian reservation straddles the route. 
After the first 7 miles, the line descends 
a steep long hill to the Bow River gravel 
flats, which it follows for 15 miles to 
Seebe. At Seebe the pipe crosses a power 
canal and the Bow River, and leaves the 
Indian reservation. After about a mile, 
the line joins the right-of-way of the 
Canadian Pacific Railway and follows 
that route to Exshaw, ending opposite 
the plant of the Canada Cement Com- 
pany, which is the main load served by 
the pipe line. 

Construction on this section was be- 
gun as early as possible in the spring of 
1951, about April 15. The frost was not 
entirely out of the ground at that time, 
so the Morley gravel flats section was 
completed first. To break up the gravel 
bed to allow the ditchers to operate a 
ripper was pulled along the ditch line. 

To clear away the brush on the right- 
of-way, Indians from the reservation 
were employed as they are excellent 
woodsmen. Working on their own land, 
they were careful in burning the slash 
not to allow any fire to get out of hand. 

For April and May ideal weather was 
the rule, but in June continuous heavy 
rain slowed all operations virtually to a 
standstill. The country between Jump- 
ing Pound and Morley has no gravel 
roads, and the existing trails were soon 
impassable. Estimated completion date 
was July 1, but the line was not com- 
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Crossing of power canal at Seebe. Span of 150 ft carried 4-in. atop 8-in. pipe. 


pleted until July 20. Aside from the ex- 
tremely rainy June, no unusual diffi- 
culties were encountered on that section. 

From Exshaw the pipe line is 65%-in. 
OD, Grade A, working pressure 800 psi, 
and 22 miles long. With only a few ex- 
ceptions, the line is on the CPR right- 
of-way to within 5 miles of Banff. 

The line crosses several lakes and 
swamps, and three rivers, the Cascade, 
the Spray, and the Bow. Under the lakes, 
the line was weighted with junk 10-in. 











There’s nothing like a voss Vi 





‘ihe 


to make worn compressors operate like new! 





It is a matter of record that every time an ordinary compressor valve is replaced 
with a specially designed VOSS valve, the immediate result is increased efficiency 






VOSS VALVES 


and greater output... and this record covers thousands of installations. 


are made to specifications for all types of air, gas and ammonia 
compressors; from 1” to 16” in diameter and for pressures from minus 27HG to 


7,500 pounds and for speeds up to 1,000 rpm and above. 


VOSS VALVES are machined from solid stock (not cast) — PLATES are machined and 
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Voss VALVES 
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Less 
low 


ground (not press formed) for precise high-tolerance fit; VALVES and PLATES are 
of heat-treated alloy and stainless steel; the PLATES are dimensionally stable, 
ductile, resist fracture, high temperatures and corrosion; withstand fatigue; won't 
chip, crack or score cylinder walls. 


ulet, vibration-free operation 
to 60%, more valve area 
wer consumption 

ssure loss 


Normal discharge temperature 
Lower operating costs 


783-A East 144th Street, New York 54, N. Y. 


Te obtain more information on products advertised see page E-61 


J.H.H. VOSS CO. 


INCORPORATED 








Don't be fooled by similarity in appearance. Be sure your replacement valves and | 
plates are marked “VOSS” and obtain the VOSS values developed by 32 years of | 
specialized compressor valve engineering and experience. 


To increase the efficiency of your compressor, send us the name, bore, stroke and | 
speed of your machine. Our detailed proposal will be sent without obligation. 
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pipe. Under the rivers the 6-in. pipe is 
entirely inside a 10-in. casing, which al- 
lowed rock backfill to be placed without 
damage to the pipe coating. 

The line across the lakes was installed 
in wintertime, with crews working on ice 
2-ft thick. Unfortunately there were hot 
springs in some of the lakes, causing 
thin sections in the ice. After some of the 
machinery broke through, an ice thick- 
ness probe was borrowed from the Uni- 
versity of Alberta to locate these sec- 
tions. 

Near Banff the line was _ installed 
across the Banff Springs Golf Course. 
This work was done nearly entirely by 
hand labor, and damage was held.to a 
minimum. Landscaping and trees were 
preserved in their natural setting. Every- 
where in the National Park area, the 
cutting of trees was kept to a minimum. 

The final completion of the line was 
followed by a stand-up test of 750 psi. 
In the year following construction, there 
have been but three leaks. Two de- 
veloped from small dents in the pipe. 
which produced minute splits. The third 
was found recently, but only because it 
was under water. It has not yet been 
possible to lower the water for repair. 

On the line to Calgary, two drips of 
the company’s own design have been in- 
stalled for removal of any water, gas0- 
line, or fluid. There is a similar drip on 
the line to Banff. 

The meter recorder piping and the 
telemeter transmitter piping runs are 
protected by condensate traps, and the 
orifice fittings are provided with blow- 
offs. These traps have caught a small 
amount of gasoline occasionally. Aside 
from this, operations have been \ irtually 


trouble free, which is attributed to the 
large amount of slack built into the lines 
and to the procedure of running scraper 
not once but several times in an attempt 


to obtain as clean a line as possible. It 
is the expectations of company manage 
ment that after all such tiny leaks have 
been found and repaired, the operating 
problems will be minor, and will consis! 
largely in servicing valves and repairing 
any erosion to the right-of-way. * ** 
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(umm VITRON REINFORCING WRAP 


Vitron Reinforcing Wrap pulls in fast 
and taut, allows coating to bleed 
through uniformly, breaks up holiday- 
forming gas bubbles and holds the 
enamel firmly in place. Composed of 
glass fibers in mat form, reinforced 
with strong parallel glass yarns, Vit- 
ron Reinforcing Wrap is applied at 
high speed in over-the-ditch or yard 
operations. 


Vitron Outer Wrap cushions pipelines 
during lowering-in, protects against 
backfill and gives added resistance 
to soil stress. It’s made from an asphalt 
and tar compound, reinforced with 
glass fiber mat and yarn. It anchors 
firmly to coatings, yet allows trapped 
gasses to escape through minute pores. 
For information on how these partners 
can protect your pipelines, write 
Glass Fibers Inc., 1810 Madison 
Avenue, Toledo 2, Ohio. 


: cS: 
wi — G « =>). 
it | UNDERGROUND LA S S F i B E a INC. — 


ring Makers of glass fibers by the ELECTRONIC-EXTRUSION process wie 


x * PIPE WRAPS « . - developed, patented and used exclusively by Glass Fibers Inc. 4 
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FIG. 1. Telemeter transmitter. 


Remote Measurement 


and Control 


Operations simplified and made more efficient by 


centralizing readings and providing finger-tip control 


WALTER 


ee 

Ruwore measurement and control” 
is a term being used more commonly 
every day, particularly in the gas indys- 
try. It is no longer necessary to travel to 
various points of a gas distribution sys- 
tem, nor to have men stationed at re- 
mote locations, in order to make meas- 
urements or carry out the necessary con- 


D-20 


E. RUFLETH 


trol operations. Telemetering can do a 
very efficient job of this, bringing meas- 
urements and control functions from re- 
mote points to central dispatch loca- 
tions. Here the dispatcher has before 
him the complete picture of conditions 


EXCLUSIVE 
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existing throughout the system, and has 
at his fingertips means for making any 
necessary changes in gas flow or pres. 
sure anywhere in the system. 


Telemetering 


Telemetering is the reproducing. at 
a convenient location, measurements 
made at a remote point. 

For simplicity of understanding. let 
us divide a telemeter system into three 
units: (1) Transmitter, (2) receiver. 
and (3) a transmission circuit. The 
transmitter measures the quantity ip. 
volved, such as static pressure, differ. 
ential pressure, or temperature. and 
converts it to an electrical signal. The 
receiver uses the electrical signal t ac- 
tuate a pen in the case of a recording 
receiver, or a pointer of an indicating 
receiver. The transmission circuit con- 
nects the transmitter to the receiver. 

Fig. 1 shows a telemeter transmitter 
for measuring and transmitting static 
pressure. The measuring element (11). 
in this case a bourdon spring for meas. 
uring pressure, positions cam follower 
(3), which rides on the surface of cam 
(22). Cam (22) is rotated by a con- 
stant-speed motor. Cam (19), mounted 
on the same shaft but to the rear of 
cam (22), is only for mechanical bal- 
ance. When cam follower (3) rests on 
the surface of cam (22), trip-plate (21) 
is positioned so as to hold metallic vane 
on lever (15) out from between perma- 
nent magnet (14) and mercury switch 
(13). This opens switch. As cam ro- 
tates, cam follower drops off cam, al- 
lowing vane to pass between magnet 
and switch, thereby closing switch. At 
zero pressure, angular position of cam 
is such that its tip describes a path 
shown by dotted circle A,B,. At maxi- 
mum pressure cam follower rides on 
cam from A, to B,. Therefore, at zero 
pressure, switch is closed for a shorter 
period of time than at maximum pres- 
sure. For example, with a 5-sec cam 
cycle (the time it takes for cam to move 
one revolution), switch (13) is closed 
for one second when pressure is zero, 
and four seconds when pressure is at 
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e 600 1 svg to pump operating at 3617 RPM. Four 
] Sats other Farrel SI units are installed at DeWitt, Auburn, 
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i- WO be 4 DAY Five of these Farrel speed increasing units, installed 

Zs in five different Illinois stations of Shell Products Pipe 
Line, have operated continuously, 24 hours a day, for 

“ A N D N G H T more than five years, shutting down only once each year 

ss for routine inspection and maintenance or as required 


WITH ONLY ONE [igearpaicternane 


Such outstanding performance is not unusual for Farrel 
speed increasers. Although hundreds and hundreds of 


at | A | N ia: N A N C iq these units have been furnished for pipeline pumping 


service, not one has ever failed on the job. In fact, every 

— unit installed since 1932, when the line was first devel- 
S 4 U T ) ) W N oped, is still operating successfully. 

For further details of these proved-on-the-job speed 


increasers, send for a copy of bulletin 448A. No cost 
or obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia, and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Detroit, . 
Chicago, Minneapolis, Portland (Oregon), Los Angeles, Salt Lake City, 
New Orleans 


OIL FIELD REPRESENTATIVES: 
Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, Okla. 
W. Osborne, 860-A M & M Bldg., Houston 2, Texas 
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SIMPLE TWO-WIRE CIRCUIT OR ITS EQUIVALENT B. 
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MERCURY SWITCH 
IN TRANSMITTER 





FIG. 2. Simple telemeter circuit. 








POWER SUPPLY MAGNET COIL 


IN RECEIVER 














maximum. At any intermediate pressure 
value, the switch is closed for a propor- 
tional amount of time. 

Fig. 2 shows how the mercury switch 
of the telemeter transmitter fits into the 
telemeter circuit, and how it energizes 
the magnet coil in the telemeter receiver. 
The telemeter receiver converts the elec- 
trical signal to mechanical motion by 
means of an electrical magnet. The mo- 
tion of the electromagnet’s armature ac- 
tuates a break arrangement controlling 
two differential gear assemblies, which, 
in turn, move an indicating pointer or 
pen up or downscale. During the trans- 
mission cycle, when no signal is trans- 
mitted, the electromagnet is de-ener- 
gized and one of the differential gear 
trains is actuated. During the portion 
of the cycle the signal is transmitted, 
the electromagnet is energized, the first 
gear train is at rest, and the second 
one actuated. Through a concentric gear 
arrangement, motion is brought out to 


FIG. 3. Telemeter round-chart recording receiver. 


the pointer or pen. The indicating 
pointer or recording pen changes its po- 
sition only when changes occur in the 
transmission signal, resulting from 
changes at the transmitter. 

Fig. 3 is a telemeter round-chart re- 
cording receiver with the door open. In 
the upper left-hand corner is visible the 
electromagnet referred to.in Fig. 2 and 
the preceding paragraph. It is shown at- 
tached to the mechanism containing the 
brake and differential gear assemblies. 
Also visible is a connecting link be- 
tween this mechanism and the mount- 
ing. 

The transmission circuit can be wires 
strung by the gas transmission or distri- 
bution company, or circuits rented from 
a telephone or telegraph company. 
Sometimes carrier current transmis- 
sion over wires is used, or a microwave 
radio system purchased. A study in eco- 
nomics and operational efficiency should 
determine the transmission circuit to 








FIG. 4. Proportional action controller. 
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be used. We should also include \ ith 
the transmission circuit a power su) )ly 
for energizing the circuit. 


Remote Control 


Remote control makes it possible for 
a dispatcher to change settings o/ a 
remote controller in accordance with 
readings on his telemeter receiver, and 
thus obtain complete centralized dis. 
patching. 

A remote control system consists of a 
remotely located controller, and a trans- 
mission circuit with necessary power 
supply. Again, as for the telemeter, the 
transmission circuit can be a metallic 
circuit, carrier current, or microwave 
radio system. The control switch is a 
double-pole, double-throw switch with 
three positions: A “raise” position, a 
“lower” position, and a “neutral” posi- 
tion to which it automatically returns 
when released. 

A controller incorporating a remotely 
positioned set point is shown in Fig. 4. 
In the right-hand side of the case is the 
proportional or reset action free-vane 
control mechanism, the supply for which 
can be either compressed air or gas. 
The free-vane of this mechanism is po- 
sitioned by the primary measuring de- 
vice which, in this picture, is a pressure 
element, but might be any other type 
of measuring device. Normally, the set 
point of such a controller would be ma- 
nipulated by hand adjustment. But re- 
call that we now wish to make this set- 
ting from the dispatching station. To 
acomplish this, use is made of a hermet- 
ically sealed, fully enclosed polarized 




















onp big Counts 


Pipeliners and tractor operators report 
this new Allis-Chalmers HD-15 with heavy-duty 
Tractomotive side boom handles every pipe-han- 
dling operation — stringing, cradling, attaching 
river weights, bending, assisting cleaning and 
priming or doping and wrapping machines, lower- 
ing pipe into the ditch. And here are the features 
of this new pipeline workhorse that users say 
are outstanding: 


















1. Big Lifting Capacity. Weighing 53,700 Ib. 
(including boom) and packing 109 drawbar hp. the 
HD-15 side boom tractor has the lifting capacity, 
safety and stability expected only in the largest trac- 
tors. It can hoist a 77,500-lb. load at 4 ft. overhang. 
Heavy-duty, all-steel frame is built extra strong to 
take the strains and stresses of booming out on lower- 
ing in work. 


2. Maximum Flotation. Extra long track 
and 84-inch tread give the HD-15 extra stability and 
maximum flotation in mud and tough going. Seven 
truck wheels for each track mean smooth, easy roll- 
ing. Double reduction final drive and smooth, clean 
bottom construction provide extra clearance which 
permits skimming over obstructions that might other- 
wise “hang up” a tractor. 
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Side 


Side Boom Tractors 

3. Operator and Crew Safety. This preci- 
sion-balanced, tractor-side boom combination provides 
safety features that inspire real confidence from oper- 
ator and pipe crews — cable guards in front of opera- 
tor . .. safety-link, drop-proof counterweights .. . 
positive locking winch controls . . . massive winch 
drum jaw clutches . .. precision internal expanding 
brake shoes . .% automatic boom stop. 


4. Easy Operation. Simple control. Just by 
shifting a single lever, operator can go from any of 
the six forward speeds to any of the three reverses. 
This, plus electric starting, hydraulic finger-tip steer- 
ing, self-energizing brakes, adjustable seats, permits 
operator to do his best throughout the day. 


5. Easy Servicing. Truck wheels, support 
rollers and front idlers require lubrication only once 
every 1,000 hours. No lubrication points under tractor. 
Unit construction — major assemblies removable 
without disturbing companion groups. 


See your Allis-Chalmers dealer for complete details. 


ALLIS:‘CHALMERS 
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Here an Allis-Chalmers HD-15, owned by O. ®. Bur- 
den Construction Corp. handles 22-inch pipe during 
doping and wrapping on a job near Quincy, |i!, 


New Al lis-Chalmers AD 
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CCT—Carrier current transmitter. 
CCR—Carrier current receiver. 
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FIG. 5. Simplified circuit diagram of a typical centralized gas dispatching system. 








relay, situated in the left side of the 
controller case, actuating a reversible 
cam drive, which is in the lower central 
portion. 

The set-point positioning cam _ is 
mounted on the shaft of the reversible 
cam drive under the knurled nut. This 
cam actuates the cam follower, which 
positions the set point of the control 
mechanism. 

The armature of the polarized relay 
assumes one position with current flow 
in one direction and a second position 
with current flow in the opposite direc- 
tion. This, in turn, controls the direc- 
tion of rotation of the cam drive. The 
hermetically sealed relay is used for the 
purpose of eliminating the explosion 
hazard of open electric contacts. 

Let us assume that pressure readings 
on the dispatcher’s telemeter receiver 
are too low and it is desired to increase 
the pressure. The control switch in the 
dispatcher’s office is manually held in 
the “raise” position, which causes cur- 
rent to flow through the polarized relay 
in the controller so that its cam drive 
rotates the cam in a counterclockwise 
direction, thereby raising the set-point 
position. 

If the controller is to adjust loading 
of a weighted-arm type of gas regula- 
tor, the controller’s output, air or gas, 
is applied to a diaphragm operator, and 
this positions the weight-arm of a gas 
regulator. In the case of a pilot-loaded 
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type of gas regulator, the output of the 
controller actuates the pilot. That, in 
turn, loads the gas regulator. In either 
case, a form of control known as “cas- 
caded control” results. If any ordinary 
pneumatically loaded valve is the ter- 
minating device the output from the 
controller is piped directly to the dia- 
phragm top of the valve. 

Because the cam rotation is compara- 
tively slow, the resulting change in pres- 
sure or flow can be seen by the dispatch- 
er on his telemeter receiver chart. 

The controller set point is changed 
only while the reversal switch is held 
in a “raise” or “lower” position. Upon 
release, the switch returns to its neutral 
position and no current flows through 
the transmission circuit connecting the 
dispatching station with the remote me. 
tering station. Because of this feature, 
the transmission circuit could be acci- 
dentally opened, and the controller 
would continue to control at the set 
point that existed at the moment of fail- 
ure. Also, a short circuit of the trans- 
mission lines would have no effect on the 
set-point position, inasmuch as the d-c 
power supply is at the dispatching sta- 
tion so the polarized relay would merely 
be shunted. If an a-c power circuit ac- 
cidentally comes in contact with the re- 
mote set-point positioning circuit, the 
polarized relay will merely chatter and 
will not affect the set point. As an added 
protection, low current fuses are includ- 


ed in the circuit. The operating current 
for both telemetering and set-point posi- 
tioning is low, being in the order of 50 
milliamperes direct current per circuit. 
A further precaution is added when 
carrier currents are used, inasmuch as 
the set-point position can be changed 
only when the particular carrier fre- 
quencies are generated. 


Application 

Many gas pipe line companies are now 
controlling gas flow to various distribu- 
tion companies along their lines, from 
central dispatching points, by means of 
remote control and measurement. Fig. 5 
shows a typical example of this. 

At the left-hand end of the pipe line 
is a take-off point feeding a distribu- 
tion company through two metering 
runs. Connected to each run is a differ- 
ential pressure transmitter, a static pres- 
sure transmitter, and a flow controller. 
the set point of which can be varied 
from the dispatching station. These va- 
riables are transmitted by carrier cur- 
rents either over a wire circuit or by 
means of a microwave radio beam to the 
dispatching station. 

The dispatcher can see what differen- 
tial pressure and static pressure exist at 
‘any moment on a particular meter run 
and, if necessary, vary the control valve 
by means of a manual switch on his 
switchboard. By this method, he is able 
to regulate the amount of gas flow to 4 
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UGHT-WEIGHT G-E ANTENNAS, top, re- 
uce cost of supporting towers. 
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UNATTENDED STATIONS are controlled 


by microwave from dispatcher’s office. 
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Motors are switched, valves adjusted, 


station information relayed. 


Microwave remote contro! 
holds pumping costs down 


G-E engineering co-ordinates complete system to 
improve station operation, boost throughput 


Many owners of long-haul oil 
pipelines are faced with the problem 
of linking pumping stations togeth- 
er by remote control, efficiently, 
economically. Often, the answer is 
microwave. Here’s why. 

Bad weather can’t cause 
breakdowns 

No expensive wire 
circuits needed 

Owner has complete 
channel control 

Up to 24 channels avail- 
able 


5. Phone communication is 
possible 

Find out how G-E application 
engineers use a combination of G-E 
microwave and supervisory equip- 
ment to design remote-control 
systems that cost less per communi- 
cation-mile. Contact your G-E 
Apparatus sales office or write for 
Bulletin GEA-5745. General Elec- 
tric Co., Section 661-36, Schenec- 
tady 5, N. Y. 


Engineered Electric Systems for Oil Pipelines 


GENERAL @@ ELECTRIC 


1952 


To obtain more information on products advertised see page E-61 
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Pair of Pipe Line Profitmakers: 
Here are two UNIT TRENCHOES speeding up the ditching opera- 
tion on a cross country pipe line project. This type of operation is 
familiar to pipeline contractors because they know, when the going 
gets tough, it takes a rugged machine to do the job efficiently. UNIT 
TRENCHOE is this type of machine. Its fast operating speed is a 
real time and money saver on pipe line work. UNIT’S exclusive me- 


chanical features, together with the streamlined FULL VISION CAB, 
make UNIT a front line machine in the pipe line construction field. 


Then there are Mobile UNITS for jobs along the right-of-way. 
Mobile equipment offers road travel speed, plus sufficient traction to 
operate in rugged pipe line terrain, 


RSELF: Let us send you our novel TV Brochure. 
en It illustrates the complete UNIT line. 


UNIT CRANE & SHOVEL CORPORATION 


6603 WEST BURNHAM STREET ° MILWAUKEE 14, WISCONSIN, U.S. A, 





V2 or %4 YARD EXCAVATORS...CRANES UP TO 20 TONS CAPACITY 


CRAWLER OR MOBILE MODELS . . . GASOLINE OR DIESEL 








Ss 
SHOVEL 
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distributing company in accordaice 


with contact arrangements between he 
pipe line company and distributor. he 
dispatcher also can close off one of the 
meter runs of the left-hand take-off }. int 
during periods of low flow to the jis. 
tributor, thereby getting more accurate 
reading of differential pressure, and can 
open the second run when require: by 
increased demand. 

Records of static and differential ))res- 
sures can be recorded on separate charts 
or the differential and static pressure 
for each meter run can be recorde: on 
the same chart by means of a two-pen 
receiver, allowing the use of an integra- 
tor for determining corrected flow. A 
telephone is available at each metering 
station and is connected by carrier to 
the centralized dispatching station so 
that maintenance personnel working at 
a metering station can be contacted if 
desired. Although only three take-off 
points are shown, many more could be 
controlled from the central dispatching 
station over the single pair of wires or 
radio beam. 

Remote measurement and control can 
also be extensively used in gas distribu- 
tion. Picture a large industrial city 
whose gas is supplied by a gas pipe line 
company. Gas flows from the pipe line 
lateral through city gate stations and 
out into the distribution lines. For this 
application, importance is placed on the 
maintenance of pressures throughout the 
distribution system, regardless of load 
variations. At each city gate are tele- 
meter transmitters and remote-set con- 
trollers. The telemeter receivers and 
control switches are in the gas company’s 
dispatch office. 

Additional telemeter pressure trans- 
mitters are located at various low-pres- 
sure points in the system, to inform the 
dispatcher of system conditions. All 
these measurements and _ controlling 
means are available on the centralized 
control panel at the gas company’s dis- 
patch office. Thus, control of the com- 
plete system can be accomplished from 
one centralized location. 

In conclusion, it might be mentioned 
that remote measurement and control is 
readily adaptable to oil pipe lines and 
refineries as well as to the natural gas 
industry. 

Remote measurement and control sim- 
plifies and increases operating efficiency 
of any widespread industrial process by 
offering centralized readings and finger- 
tip control. ket 
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French Gas Costs Beaucoup 


Eighty-cents a gallon gasoline 
faces the motorist in France now. An 
18 per cent hike in the gasoline tax 
recently imposed by the French gov- 
ernment gives that country the high- 
est-priced motor fuel of any country 
in the world except Italy. French 
gasoline is roughly three times as 
costly as gasoline in the U. S. This is 
true despite the fact that taxes have 
risen here, too, until they total, on 
the average, about one fourth of the 
total retail price. 
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TO SPEED AND SIMPLIFY 
PIPE LINE MAINTENANCE 





It always pays to stock Dresser Repair Equipment up and down the 
line to save valuable time in making repairs. Furnished for pressures 
as high as 1000 lbs. or more, these products make short work of dozens 
of maintenance problems. Buy them direct or from our Houston 
or South San Francisco Warehouses. Write today for catalog. 





Style 38 Style 40 Style 55 
DEPENDABLE CONNECTIONS TO REPAIR POROUS WELDS 


For fast connections and repairs, use time-proved Dresser Porous Weld Clamp stops leaks fast, without 
Dresser Couplings and Long Sleeves. Ideal for re- shutting down the line. Simply put it around the 
placing damaged sections of pipe and for tie-ins. weld and draw up the bolts. You get a permanent 
Quick and easy assembly—permanently tight. repair in a matter of minutes. Sizes 2”’ through 31”. 
Complete size range. 


x ‘> Style 110 Style 111 
REINFORCING SLEEVES 


Style 93 Style 96 


‘FOR BREAKS, SPLITS, HOLES 





Now available from Dresser in the best grade 
flange-quality steel plate. Uniformly perfect shaping 
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Dresser Split Repair Sleeves are a quick, efficient 
means of repairing breaks, splits, holes and other 
failures in pipe lines. Easy to install. No loose parts 
—no welding. Self-sealing end-gasket pressure in- 
creases as line pressure increases. Sizes 6” through 24”. 


DRESSER 


MANUFACTURING DIVISION 





To obtain more information on products advertised see page E-61 


assures easy installation. Vented against pressure 
build-up. Order Dresser Welding Sleeves for welded 
lines, Weld-over Sleeve for coupled lines. Can be 
furnished in special sizes and shapes when produc- 
tion quantities are involved. 


59 Fisher Ave., Bradford, Pa. (One of the 
Dresser . Industries). Warehouses: 1121 
Rothwell St., Houston, Texas, 101 S. 
Bayshore Highway, South San Fran- 


cisco, California. 
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Natural Gas—Cinderella to Glamour Giri. 


The story of gas from its insignificant beginnings to the present 
with its 342,500 miles of pipe lines, 193.8 trillion cubic feet 
of reserves, and 17,600,000 customers, is a fabulous one. 


A uaxtaca is a land of rags to riches 
opportunity. Its economic history is 
star-studded with examples of Cinder- 
ella industries. Oustanding among these 
is the Cinderella natural gas industry, 
regarded 25 years ago as a poor relative 
of the oil industry and today attracting 
more than one billion dollars a year of 
invested capital to finance its continued 
growth. Few industries can boast of 
doubling in size in a single decade. The 
gas industry had five billion dollars in- 
vested in plant and equipment at the be- 
ginning of 1945. It will be a ten billion 
dollar industry before the beginning of 
1955. The greater part of this tremend- 
ous growth has been in the natural gas 
branch. 

If natural gas were a new commodity, 
the phenomenal rise of this giant energy 
source would be remarkable. What 
makes the story almost miraculous is 
the fact that natural gas in one of the 
nation’s oldest industries. Natural gas 
itself is as old as civilization. 

History records that as early as 940 
B. C., nearly 500 years before Socrates 
was born, the Chinese had discovered 
natural gas and were piping it through 
liollow bamboo rods to evaporate brine 
to produce salt. 

In this country, George Washington, 
in dedicating a tract of land in West 
Virginia in 1775 for a national park, 
commented on the “burning spring” ex- 
isting in that area. This was situated 
in the valley that was to become the 
heart of the nation’s first natural gas 
region a century later, the Appalachian 
natural gas fields. 

The first natural gas well drilled in 
this country was at Fredonia, New York, 
in 1821. The well was 27 ft deep and 
was “capped” with a large tin barrel to 
maintain pressure. Four years later the 
Marquis de Lafayette on a visit to Fre- 
donia, found the town lighted with nat- 
ural gas and a dinner in his honor was 
cooked over gas at the hotel. 

In 1826 another crude natural gas 
well was drilled along the shore of Lake 
Erie at Westfield, New York. A wooden 
pipe line, half a mile long, was built to 
carry gas to the lighthouse at Barcelona 
Harbor, New York. It is reported that 
this well kept 144 burners illuminated 
for more than 25 years. 

In 1840, following the example of the 
Chinese, natural gas was utilized in But- 
ler County, Pennsylvania, in evaporating 
brine to refine salt. The following year 
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a farmer in West Virginia encountered 
natural gas at a depth of about 700 ft 
while boring for a salt well. He piped 
the gas to burn under evaporating pans 
in manufacturing salt. Thus, salt refin- 
ing appears to be the first commercial 
use of natural gas. 

The first recorded corporation organ- 
ized to serve natural gas was the Fre- 
donia (New York) Gas Light and Water 
Works, formed in 1858 to sell natural 
gas to business and residential cus- 
tomers. At that time, however, about 300 
companies had been formed in America 
to manufacture gas from coal. These 
companies served nearly 5,000,000 cus- 
tomers, about one-sixth of the nation’s 
population at that time. 

Oil was discovered in western Penn- 
sylvania in 1859, and in the oil rush that 
followed, natural gas was developed to 
a minor extent. Little demand existed 
for this new fuel, and often it was piped 
away from the oil wells and burned to 
get rid of it. This “flaring” of natural 
gas later became so prevalent in the 
Southwest that Texas and other natural 
gas states passed laws prohibiting flar- 
ing of natural gas as a conservation 
measure. 

Natural gas was first discovered in 
usable quantities in California in 1864 
by persons drilling a water well in 
Stockton, in the northern part of the 
state. The gas produced was used in the 
County Court House and the well pro- 
duced up to 1895. This was the first of 
about 33 wells drilled and utilized in 
and around Stockton from 1864 to 1917. 


Line of Pipe Logs 


The first “long-distance” pipe line was 
built in 1870. It was made of 8-in. holes 
bored in white pine logs and it cost 
about $1,500,000. It carried natural gas 
about 25 miles, from West Bloomfield 
to Rochester, New York. The project 
was given up as a failure after a couple 
of years. 

Iron pipe was utilized for the first 
time in carrying natural gas in 1872. 
when a 2-in., 544-mile line was built 
from the Newton Wells to Titusville. 
Pennsylvania. This line delivered 4,000,- 
000 cu ft a day to about 250 domestic 
and business customers. In the same 
year, the American Gas Light Associa- 
tion, the predecessor of the American 
Gas Association, was formed at Cleve- 
land, Ohio. 

The next decade witnessed the forma- 


tion of the first companies to build pipe 
lines and transport natural gas. One of 
the first of these was the Stockton 
(California) Natural Gas Company 
formed in 1886. Most of these companies 
brought the gas from wells but did not 
sell it to consumers. As late as 1890, 
natural gas lines were still small in 
diameter, mostly under 8 in., and ex- 
tended relatively short distances. 

The first natural gas transmission line 
that could be classified as a “long-dis- 
tance” pipe line was built in 1891 of 
8-in. iron pipe. It extended 120 miles 
from gas fields in northern Indiana to 
Chicago, and carried natural gas at a 
working pressure of 525 psi. This was 
the nation’s first high pressure natural 
gas line. 

At the turn of the 19th century, the 
discovery of the incandescent lamp and 
the introduction of electricity for light- 
ing threatened to finish the gas industry. 
But the industry, particularly the manv- 
factured gas companies, now had too 
much at stake to accept extinction 
through default. It was discovered that 
gas was an ideal fuel for cooking and 
water heating, and the industry flour- 
ished anew. 

The natural gas industry, however. 
remained dormant. By 1900 natural gas 
has been discovered in 17 states, but the 
total production for that year was sold 
for less than $25,000,000. Pennsylvania 
then was the largest natural gas pro- 
ducing state. 


Gulf Coast Opened 


The following year Captain Anthony 
F. Lucas, one of America’s first “wild- 
catters,” or independent prospectors. 
discovered the famous Spindletop field 
near Beaumont, Texas. This discovery 
opened the rich Gulf Coast natural gas 
area. At that time, natural gas pipe 
lines, made of iron, were very costly. 
and were mostly limited to 300 miles in 
length. 

In 1906, total consumption of natural 
gas was about 339 billion cu ft. Natural 
gas was discovered in the Buena Vista 
Hills in California in 1910 and was 
piped 40 miles to Bakersfield. Explora- 
tion was begun that year in the kettle- 
man Hills region, but it was not until 
1928 that natural gas was brought 1 
here in what proved to be Californias 
richest producing area. The producing 
area began to move away from the Ap- 
palachian and upper New York region. 
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With 30 digging feeds 


from 6.2 inches to 18.5 feet per minute, and 6 speeds 
on digging wheel up to 11.2 r.p.m., Parsons 215 pipe- 
line Trenchliner easily maintains “mile-a-day” produc- 
tion on cross-country oil, gas, gasoline transmission lines, 
feeder and gathering lines. At any width from 13 to 31 
inches, depths to 6 feet, and in all soil conditions, 
the 215’s multiple speeds assure maximum trench pro- 
duction. Square or round-bottom buckets have self- 
sharpening “Tap-In” teeth for full digging efficiency 
at all times. 


Standard-make 55 h.p. diesel engine, and stand- 
ord tractor-type crawlers with 18-in. treads and lug-type 
shoes, are quickly serviced anywhere in the oil field 
. + « that means more work-time with this 215 pipeline 
Trenchliner in your spread. Check its many features 
developed especially for cross-country trenching . . . get 
all details from Parsons distributor, or write us. 


Other Parsons Trenchliners: wheel-type 202 for drainage 
and utility work . . . 3 ladder-type sizes, full crawler- 
mounted . . . and rubber-tired utility-size Trenchmobile. 
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DIGS 18% FT. PER MIN. 


RUBBER-TIRED 88 TRENCHMOBILE® 


digs gathering lines or main lines 8 or 12 in. 
wide ... 12.6 m.p.h. mobility makes it ideal for 
trouble-shooting service in the field. Telescopic 
ladder boom digs 5 ft. deep. Digging feeds range 
to 20 feet per minute. Backfill blade is optional. 


Send to PARSONS Company, Newton, lowe 


for literature on: [] 215 Trenchliner [1 88 Trenchmobile 


COMPANY 
STREET 


CITY, STATE .. i 
Also interested in: () 202 () 221 () 250 (J 310 Trenchliners 


To obtain more information on products advertised see page E-61 D-29 
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Now Texas and California produced the 
largest part of the natural gas used in 
this country. In 1910 production rose to 
509 billion cu ft. Ten years later pro- 
duction had gained only 300 billion cu 
ft, for in 1920 total production of nat- 
ural gas was about 800 billion cu ft. In 
1925, about 3,500,000 customers were 
receiving natural gas, but most of these 
customers were situated within a few 
hundred miles from fields producing gas. 

The size of pipe lines had begun to 
increase. In 1909 the Hogshooter gas 
field was discovered in northern Okla- 
homa, and a 16-in. pipe line was laid to 
bring gas to Joplin, Missouri, and Kan- 
sas City. In the same year natural gas 
was delivered for the first time to Cin- 
cinnati by a 20-in. pipe line, extending 
about 185 miles to the fields of West Vir- 
ginia; but most markets were still far 
from the gas fields. Even today, out of 
the 3,000,000 square miles constituting 
our country, natural gas fields cover 
only about 22,000 miles. 

Natural gas production in the South- 
west began to assume big proportions. 
The famous Glenpool in Oklahoma was 
discovered in 1905. The same year saw 
the discovery of the Caddo field in 
Louisiana. In 1906, a group of natural 
gas men met in Kansas City to form the 
Natural Gas Association of America, 
which merged in 1927 into the American 
Gas Association. 

This was the year that the Louisiana 
state legislature passed a law making it 
a crime to burn or flare natural gas from 
any well within the state. It was a com- 
mon sight to see fires burning 24 hours a 
day in the oil fields, from tops of pipes 
stuck into the ground. Natural gas at 
that time was considered to have little 
value in the Southwest. It interfered 
with the production of oil wells, and 
was burned as waste material. 

In 1910, the U. S. Bureau of Mines 
was established and it began to dis- 
seminate information concerning natural 
gas and oil. The Oklahoma fields be- 
came the source of supply for several 
new pipe lines and the state tried to 
adopt legal measures to prevent exporta- 
tion of gas, but was unsuccessful. Three 
years later, however, the Oklahoma state 
legislature did pass a law rating the pro- 
duction of natural gas from common 
reservoirs in the state. This is believed 
to be the first conservation regulation of 
that type ever adopted. 


Welded Pipe Lines 


In 1911, acetylene-oxygen welding of 
pipes made it possible to build natural 
gas pipe lines up to 300 miles, though 
the process was still very costly. 

Underground storage of natural gas 
in depleted gas wells was first attempted 
in 1916 at Concord, New York, and the 
gas stored there was piped 30 miles to 
Buffalo, when needed to meet heavy de- 
mands on cold winter days. This was the 
forerunner of a practice that may con- 
tribute greatly to the final determination 
of the economics of using natural gas 
for house heating in eastern markets. 

The first reliable estimate of recover- 
able natural gas reserves was made in 
1919 by a geologist named E. W. Shaw. 
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He placed the nation’s entire proved 
natural gas reserves at 15 trillion cu ft. 
At the end of 1951 the Natural Gas Re- 
serves Committee of the American Gas 
Association, comprised of the leading 
geologists and natural gas industry ex- 
ecutives, estimated the proved recover- 
able reserves of natural gas in the 
United States were in excess of 193.8 
trillion cu ft. This was a net gain of 8.2 
trillion cu ft over the previous year, 
after deducting a record production of 
8 trillion cu ft during the year of 1951. 
Natural gas reserves have gained nearly 
100 trillion cu ft in the last 10 years. 
In 1919 consumption of natural gas was 
about 746 billion cu ft. Last year’s pro- 
duction of 8 trillion cu ft was 24 times 
the total amount of hydro-electric power 
generated in this country. Natural gas 
now supplies nearly 25 per cent of the 
total energy used in this country each 
year. 

Long distance natural gas transmis- 
sion lines got their real start in 1925, 
when seamless, electrically welded pipe 
became available to the industry. 
Gathering and transporting natural gas 
became profitable, and by 1930 the con- 
sumption of natural gas had risen to 1.9 
trillion cu ft. 

The extending pipe line systems be- 
gan to bring natural gas to cities form- 
erly served with manufactured gas. In 
1931, Washington, D. C., used natural 
gas to mix with manufactured gas of 
about 600 Btu. Fifteen years later, in 
1946, the Washington Gas Light Com- 
pany, one of the pioneer gas companies 
in the country, began its changeover to 
straight natural gas distribution. 

Natural gas came to Chicago in 1931 
through one of the nation’s first trans- 
continental lines. The Natural Gas Pipe 
Line Company of America built a 24-in. 
welded steel line, more than 1000 miles 
long, to bring natural gas from the 
Texas Panhandle to The Peoples Gas 
Light and Coke Company of Chicago. 
This company, almost a_ century-old 
manufactured gas company, used the 
natural gas to form an 800 Btu mixed 
gas. 

Construction of the Panhandle East- 
ern Pipe Line Company’s line from the 
Hugoton field in Kansas and Texas to 
Rockville, Indiana, was completed in 
1931. An intermediate line to Muncie, 
Indiana, connected with the Columbia 
Gas System and through ‘this line the 
first Texas gas was brought to eastern 
markets. Although this was a depression 
year, the natural gas industry in 1931 
built about 7700 miles of pipe line at a 
cost of $318,265,000 and used nearly 75 
per cent of the steel pipe tonnage pro- 
duced that year. This represented an 
average cost of about $41,350 per mile. 
Today it costs nearly $150,000 to build 
a mile of large diameter pipe. 

More cities were changing from 
manufactured to mixed gas or to straight 
natural gas. Minneapolis and Detroit be- 
gan using natural gas about 1935. This 
was the year that the Interstate Oil Com- 
pact Commission was formed with six 
charter states—Texas, Oklahoma, IIli- 
nois, Kansas, New Mexico, and Colo- 
rado. 





The purpose of the agreement was to 
prevent waste of natural gas and 0! and 
Congress approved the Interstate Com. 
pact in 1935. In 1938 it passe:! the 
Natural Gas Act. This marked the ‘ntry 
of the federal government into the field 
of regulatory control of the natur:! gas 
industry. Four years later the Aci was 
amended to provide for the issuaiice of 
certificates of public convenience and 
necessity for the extension, acquisition, 
and operation of natural gas pipe lines, 
In this manner the federal goveriment 
was able to control the construction of 
new interstate pipe lines. Proof of 
source of supply, financial responsibjl. 
ity, and potential markets over a period 
of 20 years or the extent of the pro. 
posed loans, is required by the Federal 
Power Commission before certificates 
will be granted. 


Some of Major Lines 


Construction of the Big Inch line was 
begun in 1942. This line was built as an 
oil carrier, to bring needed oil to the 
eastern seaboard in World War IL. It 
took a year to construct the 1340 mile 
line and the cost to the federal govern- 
ment was $78,500,000. The following 
year saw the construction of the Little 
Big Inch to carry gasoline and other oil 
products from Beaumont, Texas, to Lin- 
den, New Jersey, a distance of about 
1475 miles. The Little Big Inch cost 
$67,300,000. 

Four years later, in 1947, the Texas 
Eastern Transmission Corporation ac- 
quired both the Big Inch and the Little 
Big Inch at a cost of $143,127,000, and 
by installing compressor stations about 
every hundred miles, converted the oil 
line into a natural gas transmission line. 
This purchase was the largest cash 
transaction in the history of the gas in- 
dustry up to that time. 

During the World War II, the Ten- 
nessee Gas Transmission Company built 
an 1265-mile line from Texas to West 
Virginia at a cost of $54,000,000 and 
this had been the longest transmission 
line for natural gas in the country until 
the conversion of the Big Inch and Little 
Big Inch lines. The Tennessee Gas 
Transmission line was constructed as 
part of the war program to augment the 
natural gas supply in the highly in- 
dustrialized Appalachian area. It is still 
one of the most important transmission 
lines in the country. 

In 1947 another important link was 
forged in the chain of natural gas trans- 
mission lines that were crossing the 
country when the El Paso Natural Gas 
Company began supplying Southern 
Californja Gas Company and Southern 
Counties Gas Company with natural gas 
from Texas. The Biggest Inch, so called 
because it was the first 30-in. pipe line, 
brought the California companies 288 
from the Hugoton-Panhandle field. The 
line was composed of 24-in., 25-in.. and 
30-in. pipe, extending 1200 miles. The 


final link of 213 miles of 30-in. pipe 
gave the line its name. 

In June, 1949, construction was 
started on the Super Inch, the largest 
diameter pipe line in the world for 
high-pressure transmission of natural 
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pumping station 


diesel engines 
2565 combined h.p. 


Sharples purification unit 


provides 


DIESEL FUEL FROM PIPE LINE 
CRUDE FOR THE ENTIRE LINE 


(Oil purified by the Sharples System . 
meets ASTM ash content specifica- 
tions for diesel fuel oil — which 


assures non-cratering performance.) 


get the facts today—write for bulletin 1266 


| SHARPLES 


SHARPLES THE SHARPLES CORPORATION « 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA. 
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gas. The Pacific Gas and Electric’s new 
line was 34 in. in diam, and 502 miles 
long. It comprises an important section 
of the 1600-mile system bringing gas 
from Texas and New Mexico to northern 
and central California. The cost of the 
new line, which went into operation late 
in 1950, was about $63,000,000. The 
eastern portion of the system was built 
by the El Paso Natural Gas Company. 


-Initial deliveries of the Super Inch were 


250,000,000 cu ft a day. The addition of 
new compressor stations at a cost of 
$12.000,000 brought daily capacity up 
to 400,000,000 cu ft a day. Pacific Gas 
and Electric has pending an application 
to increase deliveries over Super Inch by 
an additional 150.000.000 cu ft a day. 
Cost of compressor expansion and pipe 
line looping would be another $13,- 
506.000. 

The next huge transcontinental line 
completed was the $235,000,000 line 
built by the Transcontinental Gas Pipe 
Line Company bringing gas more than 
1846 miles from Hidalgo County in 
Texas to Metropolitan New York. Some 
natural gas had been delivered to the 
New York and Richmond Gas Company 
on Staten Island by the Texas Eastern’s 
Big Inch line in the latter part of 1949, 
but New York City and Brooklyn re- 
ceived their first natural gas through the 
Transcontinental line on January 16. 
1951. The Consolidated Edison Com- 
pany of New York, Inc., uses natural 
gas to supplant oil for enriching manu- 
factured gas in Manhattan, though its 
Westchester. New York, division and 
part of the Bronx have been converted 
to straight natural gas. The Brooklyn 
Union Gas Company has converted to 
straight natural gas following the ex- 
ample of such cities as St. Louis, Balti- 
more, Washington. D. C., Milwaukee. 
and others. 

Delivery of natural gas to New Eng- 
land has begun, with part of Massa- 
chusetts, Rhode Island. and Connecticut 
now receiving natural gas. The battle 
between the big natural gas transmis- 
sion companies for the right to serve this 
new market was reminiscent of the 
pitched battles waged by the railroads 
in the last century. In the present case 
legal talent and lobbying replaced the 
brawn and gunpowder that often ac- 
companied the spread of the railroads 
across the country. Two companies have 
been approved by the courts to serve 
New England. Litigation still is pend- 
ing as to the final authorization on this 
matter. 

Natural gas was brought to the South 
Atlantic states through extensions and 
new lines built by such companies as 
Southern Natural Gas Company, United 
Gas Pipe Line Company, Transcon- 
tinental, and others. Today natural gas 
is being served to more than 16,000,000 
customers in 39 states. The Pacific 
Northwest states and Maine and Ver- 
mont in the New England group are the 
only regions in the United States not re- 
ceiving natural gas or not covered by 
certificates from the FPC assuring de- 
livery in the near future. 

lt is expected that authorization will 
be granted to serve the two New Eng 
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land states as soon as legal obstacle- and 
restrictions of steel pipe are removed. 
It also is believed that the Pacific ' orth. 
west will receive natural gas either {rom 
the Southwest or from Canada before 
the end of 1953. 


Production Triples 


The production of natural gas («ring 
the last 15 years has more than tripled. 
In 1937, production amounted to :bout 
2.5 trillion cu ft. At the beginning of 
1952, production was at the rate of 8 
trillion cu ft annually, and will be well 
over the 9 trillion cu ft mark at the end 
of the year. In 1937, natural gas sup- 
plied about 20 per cent of the fuel ep. 
ergy of the nation. Today it supplies 
about 25 per cent and would be niore if 
all existing demand for natural zas jn 
liome and industry could be filled. 

This accelerated demand has neces- 
sitated a tremendous expansion in nat- 
ural gas facilities. In the five years from 
1947 through 1951, the gas industry 
spent $5,146,000.000 for construction of 
new plant and in expanding present 
facilities. Of this amount, $4,560.000,000 
was spent by the natural gas industry. 
Nearly $3 billion was spent on natural 
gas transmission lines. It has been esti- 
mated by the Bureau of Statistics, 
AGA, that in the five years from 1952 
through 1956 the gas industry will spend 
a record $5,595,000,000 on new construe- 
tion, with about $5,099,000,000 of this 
amount being devoted to the natural gas 
expansion program. 

In 1951 the natural gas industry spent 
$1.363,000,000 on new plant and equip- 
ment. Transmission facilities cost $867,- 
000,000 and $42,000,000 was spent for 
expansion of underground storage facili- 
ties. Shortages of materials and some 
difficulties in obtaining allocations are 
expected to bring a temporary abate- 
ment of the industry’s construction pro- 
gram in 1952 when the gas industry ex- 
pects to spend about $1.17 billion on 
new construction. Estimates indicate 
that the construction program for 1953 
of $1.681.006,000 will reach an all-time 
liigh level in gas industry history. Of 
the record 1953 total, about $1,571.000- 
000 will be spent on natural gas expan- 
sion, 

This huge investment has resulted in 
a tremendous growth in the mileage of 
the natural gas pipe line system. Dur- 
ing the years 1950 and 1951, the Federal 
Power Commission authorized construc: 
tion of a total of 13,500 miles of new 
transmission pipe lines. Applications at 
the end of 1951 amounted to more than 
10.000 additional miles. Today the na 
tion’s natural gas pipe line system, in- 
cluding gathering and distribution lines 
as well as the long-distance transmission 
lines, total 342.500 miles, making it one 
of the greatest transportation systems 
in the country. 

The spectacular increase in the i 
vested capital of the natural ga- indus 
try has been the result of gains in de 
mands in all three fields, residential. 
commercial! and industrial. At the em 
of 1942 there were about 8.200.000 nat- 
ural gas customers. Today it is est 
mated that nearly 17,600,000 customers, 
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more than double the number of 10 
years ago, are receiving natural gas. 

Gas househeating continues to be one 
of the fields of greatest demand. In some 
areas it has proved to be somewhat of 
an economic problem. In areas served 
by straight natural gas, it often is a 
premium fuel, selling lower than com- 
petitive fuels, despite rising costs such 
as taxes, wages, and increased costs of 
materials, that affect natural gas com- 
panies as well as those of competitive 
fuels. The low cost, flexibility, and clean- 
liness of natural gas have put it in great 
demand. 

The gas utilities now serve more than 
10,500,000 customers with gas for all 
types of househeating. A recent survey 
shows that 1,514,000 new househeating 
customers were added in the 1951-1952 
heating season and that more than l,- 
000,000 additional customers for gas 
househeating can be expected to join 
this list in each of the next two heating 
seasons. Thousands of customers remain 
on waiting lists in areas where new 
sales of gas househeating are restricted 
because of regulatory orders or because 
of short supply. 


Underground Storage 


Underground storage of gas is proving 
one of the major aids in easing the prob- 
lem of peak loads caused by heavy sea- 
sonal demands in winter months bal- 
anced against lighter demands in the 
summer. More and more gas utilities are 
exploring the possibilities of “under- 


ground storage banks.” Depleted gas or 
oil fields into which natural gas from 
transmission lines can be pumped dur- 
ing warm months to meet winter peaks 
are being utilized in increasing quanti- 
ties. It is estimated that about $82,000,- 
000 will be spent in the next five years 
in expanding underground storage facil- 
ities for natural gas. 

In many regions exhausted natural 
gas and oil wells are being cleaned and 
refilled with natural gas. In other areas 
where such depleted wells are not avail- 
able, salt domes or other favorable geo- 
logical formations are being converted 
to storage fields for natural gas. Some 
companies are considering possibilities 
of creating underground caverns, like 
mine shafts, for storage wells. 

Underground storage costs can vary 
from 2 cents to 55 cents per 1000 cu ft 
in natural storage wells, depending upon 
the amount of rehabilitation work neces- 
sary before gas can be stored and thé 
rate of pressure that can be obtained; 
however, this is much cheaper than tank 
storage or other above surface methods 
of keeping natural gas in reserve. Nearly 
400 billion cu ft of natural gas are 
stored underground at the end of 1951. 
It would take 25,000 storage holders of 
the largest type to hold this amount. If 
underground storage were not available, 
gas utilities would have to sell large 


‘quantities of natural gas to be burned 


under boilers or for other industrial 
uses, at low prices on an interruptible 
basis during off-peak seasons, in order 
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to maintain the capacity ratios noves. 
sary for transmission lines to operate 
at a profit. 


Gas Reserves 

Production of natural gas has gi own 
by leaps and bounds, yet discoveric: of 
new reserves and extensions of estimates 
of proved recoverable reserves |iave 
more than kept pace with the incr: ised 
production. This has been the case cach 
year since the American Gas Associa. 
tion’s Committee on Natural Ga- Re. 
serves began publishing estimat:s jn 
cooperation with the American | tro. 
leum Institute’s estimates of crude ojl 
reserves. 

New drilling methods are bringing in 
new natural gas wells in areas believed 
to have been depleted. Deep-well drill- 
ing in Pennsylvania and in New York 
State has brought in wells in abandoned 
areas and this has occasioned some esti- 
mates that the newly discovered reserves 
in some districts may be greater than the 
original discoveries in these areas nearly 
a century ago. 

Off-shore reserves in the tidewater 
areas of the Gulf Coast are now being 
tapped, and trillions of cubic feet of nat- 
ural gas are known to be stored there. 
One well-known authority has estimated 
that there are now more than 500 tril- 
lion cu ft of natural gas reserves in 
this country. This would mean at least 
70 years’ supply, even at today’s ad- 
vanced production rate. The future of 
the natural gas industry looks bright 
for many years to come. ket 
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from Johns-Manville 


...@ cold applied wrap that protects underground and 


TRANTEX®) TAPE simplifies coating of welded 
joints of mill-wrapped pipe—shields the pipe 
against corroding agents. 


this pipeline needed protection without dis- 
tupting service. TRANTEX TAPE did the job. 
No heated kettles required... labor costs kept low. 


For more than fifty years Johns- 
Manville has been manufacturing pipe- 
line protection material. This experi- 
ence, plus the knowledge gained in the 
research laboratory and in the field 
about the effects of corrosion, have 
gone into the making of ‘“Trantex”— 
a new plastic tape for extending the 
service life of oil and gas lines. 


Trantex needs no special equipment 
in its application. It is easily applied by 
hand or hand-operated devices. A pres- 
sure-sensitive adhesive forms a tight 
bond with the pipe—shields it against 


overhead oil and gas lines from corrosion 


the general corrosive conditions that 
cause most pipeline failures. Trantex 
has proved remarkably resistant to the 
effects of soil chemicals, acids, alkalies, 
alcohols, oil and grease, sunlight and 
aging. 

Check the basic properties of Tran- 
tex in the table below—each one is 
extremely important in the control of 
corrosion. 

For more detailed information about 
Trantex polyvinyl Tape, write to Johns- 
Manville, Box 60, New York 16, N. Y.; 
in Canada, 199 Bay Street, Toronto 1, Ont. 





*V-10 


**V.20 





Dielectric Strength 
Insulation Resistance 
Operating Temperature 
Adhesion 

Tensile Strength 
Elongation at Break 





10,000 V 
100,000 megohms 
200 F 
30 oz per inch 
30 Ibs per inch 
250% 


20,000 V 
100,000 megohms 
200 F 
20 oz per inch 
56 Ibs per inch 
300% 











“Trantex" is a black polyvinyl tape. It is available in two thick- 
nesses—*V-10 is a 10 mil tape for general conditions, and **V-20 
is a 20 mil thickness for use where a more rugged coating is specified. 


+ 











Johns-Manville TRANTEX £0///77// TAPE 


PROTECTS PIPELINES AGAINST CORROSION 
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Line Name ee ee 
TRANSMISSION wis Hp i 
LINE MAINTENANCE REPORT ee ae = 
Test No. Appx. Mi. of. , 
AM 
DISTRICT DATE Started Filling Line P.M. 19h 
AM. 
Finiehed Filling Line P.M. igh 
LEAKS REPAIRED Pressure at Pump When Line Filled | 
AM, 
Pressure Test Started 2.M. 
AM. - 
Line Failed - Pressure Lbs. P.M. 19h 
O. N. G. Pumps Used_______—siB ss. Contractors Pumps Used rg, 
Location of Pumps _ 
F Nature of Broek : 
r os 7] —— 
| T 
PIPE REPLACED 
GENERAL CONDITION OF PIPE & HOW REPLACED (Welded ; Coupled ) ‘i <. | 
Material Used for Repairs 
N = 
| 
y | | 
(Looate Break in Section) 
Apparent Condition of Pipe at Break 
Seamless Butt weld lap Weld Electric Weld 
INFORMATION FOR SURFACE DAMAGE CLA/MS Pitted a Depth of Pit Coupled or Wolded_ 
Estimated Condition of Pipe $ 
Final Teet: Pressure - Dead Weig:t__ Rec. Gauge 
Pressure Held on Line for Hrs. ____ Min, 
Pressure at End of Test___ Lbs. 
(Make additional remarks on reverse side) 
Sign a. 
S/GNEOD 
FIG. 1. Form used to make report on line repair. FIG. 2. Field work sheet for recording data on water test. 
Pp, Line Maintenance Procedures 
Proper organization and a complete system of 
records essential factors in effective program 
FRANK H. LOVE* 
ODcssmors NATURAL GAS COMPANY the older lines are of 2, 4, 6, 8, and 12-in. superintendent. His -duties embrace 
pipe, although the newer ones are of 16, transmission, distribution, operations, 


_ has learned from many years’ experience 
that proper organization and a complete 
system of records are two of the essen- 
tial factors in a good pipe line mainte- 
nance program. Observance of these two 
fundamentals makes it possible to find 
leaks at the earliest possible moment 
and to repair them quickly, both of 
which contribute to minimizing the loss 
of gas. Further, utilization of these 
records enables anticipation of where 
serious trouble may develop, so that re- 
conditioning can be done and the poten- 
tial trouble averted. 

Oklahoma Natural is one of the older 
gas systems of the country and includes 
in its 2561 transmission mileage pipe of 
various sizes and ages. Some of the lines 
are 45 years old, a great many are 35 
years, and more still 25 years. Many of 
~ *Editor, Oil and Gas Pipelining. 
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24, and 26-in. in keeping with the 
modern trend to larger diameter pipe 
lines. These facts make it obvious that 
the problems connected with the main- 
tenance of such a system are multiple. 

The methods adopted by this com- 
pany, therefore, are important, and quite 
possibly may be found adaptable, at 
least in part, to other systems. Dis- 
semination of such information with this 
possibility in view is the purpose of this 
article. 


Organization 


Organization of the. supervisory per- 
sonnel begins in the general offices at 
Tulsa, the top man, insofar as mainte- 
nance is concerned, being the general 


EXCLUSIVE 


production, storage, and new construc 
tion, as well as the subject we are dis- 
cussing, maintenance. Under him are 
two assistants, one of whom largely 
supervises distribution, the other the sev- 
eral additional phases of operations 
mentioned. 

Geographically, the state of Okla- 
homa is divided into six districts with 
the central offices of these districts al 
Tulsa, Oklahoma City, Shawnee, Musko- 
gee, Enid, and Ardmore. Each has a dis- 
trict manager, who in turn has under 
him a superintendent whose functions 0 
the district correspond in scope with 
those of the general superintendeni. An- 
swerable to the district superintendent Is 
a distribution superintendent and 4 
transmission superintendent. 

In the larger districts the district 
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Pipeline crews really ro// when they start coating with Pitt Chem Modified Enamel. 
That’s because every ton of this impervious protective coating provides the same peak 
application characteristics and excellent bond as the last. Pitt Chem Modified Grade 
heats up faster, flows better from kettle to pipe and coats more pipe per ton because of 
its consistent top quality. 

As a basic producer, we control every step of production from coal to finished coating—~ 








s in a plant designed exclusively for manufacturing coal tar coatings. And because we’re 
a basic, you can also depend on Pittsburgh Coke & Chemical for deliveries as scheduled. 
dis- More product information, technical data and field application assistance, when needed, 
“i are yours for the asking. 
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COAL CHEMICALS © AGRICULTURAL CHEMICALS ¢ PROTECTIVE COATINGS « PLASTICIZERS * ACTIVATED CARBON #¢ COKE «© CEMENT ¢ PIG IRON 
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To nELp satisfy the nation’s giant, 
and growing, appetite for natural 
gas, hundreds of new gathering 
lines are rapidly being installed to 
feed the huge transmission lines. 


To help keep these vital gather- 
ing line jobs on schedule, line pipe 
men increasingly rely on Kaiser 
Steel pipe. Thousands of miles of 
Kaiser Steel pipe are installed —all 
of it delivered on time. 


You can be sure of such prompt, 
dependable delivery in the western 
two-thirds of the United States. 


Helping to feed a giant appetite—on time! 





Add to this Kaiser Steel’s uniform 
quality and wide range of sizes and 
it’s clear why... 


It's good business to do business with 





iser Steel 





KAISER STEEL PIPE SPECIFICATIONS « All pipe manufactured to latest A.S.T.M. and A.P.I. specifications 





Type 
Continuous Weld —Threaded and Coupled 


Continuous Weld — Plain End 

Electric Resistance and Fusion Weld — Plain End 
Electric Resistance Weld — Plain End 

Electric Fusion Weld — Expanded — Plain End 


— 








Diameter 


Yo" to 4”’ 
nominal |.D. 


24%" to 42" O.D. 

85" to 20” O.D. 

5%" to 1234" O.D. 
22” to 30” O.D. 





Length 
Uniform 21° 


Up to 40’ 
Up to 40’ 
Up to 55’ 
Up to 40’ 





Wall Thickness 
Standard 


Standard 
.188” to .500’ 
.188” to .375” 
.188’ to .500” 





Shipping Point 
Fontana, Calif. 


Fontana, Calif. 
Napa, Calif. — Basalt-Kaiser 
Fontana, Calif. 
Napa, Calif. — Basalt-Kaiser 





Prompt, dependable delivery at competitive prices 
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Rosson - Richards 
has 5 permanent 
coating and wrap- 
ping yards with 
complete facilities 
for any size job. 
These are located 
at Houston, Corpus 
Christi, Harvey, La., 
Charlotte, N. C., 
and Jackson, Miss. 

In addition to 
their permanent lo- 
cations, Rosson- 
Richards can set up 
temporary opera- | 
tions close to your spread to serve | 
you in the fastest possible manner. | 
This type of service plus the assur- 
ance of a coating and wrapping job 
well done has contributed greatly 
to the rapid growth of Rosson-Rich- 
ards Company. 

Whatever the size or location of | 
your next job, give Rosson-Richards 
a call. You will 
benefit from their 
experience and 
ability to do the 
job right. 















THE 


ROSSON-RICHARDS 
COMPANIES 
M&M BLDG. - HOUSTON, TEXAS 


Houston @ Corpus Christi @ Harvey, La. 





Charlotte, N. C. @ Jackson, Miss. 
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transmission superintendent has super- 
vision over three crews, each composed 
of six men in charge of a foreman. Ad- 
ditionally, there are welders, welder’s 
helpers, tractor driver, and ditching ma- 
chine operators who operate on a roving 
assignment, by which is meant that they 
are attached to whatever crew needs 
them for their particular type of work. 


Record System 


As has been mentioned, an adequate 
system of records is an essential part of 
the program. The form for reporting on 
line maintenance is shown in Fig. 1. As 
can be seen, this form when filled in 
shows on what line the leak occurred 
and the district in which the line is lo- 
cated. It shows the location of the leak 
and the type, whether a pit, coupling, 
threads, etc., and the method employed 
to make the repair. whether band 
clamp, patch, collar leak clamp, etc., or 
whether it was found necessary to in- 
stall a section of new pipe. If the latter 
was the case, a record is made of the 
pipe size, length replaced, general con- 
dition of the pipe, and how replaced 
(welded or coupled). In the lower left- 
hand corner of the reporting form is a 
place for a sketch of the line showing 
the section where the repair was made. 
To the right of this sketch, the name 
of the landowner is recorded, together 
with an estimate of the surface damage 
caused by the leak. A copy of the report 
is sent to the right-of-way department in 
the general office, which uses it to settle 
damage claims, a copy goes to the dis- 
trict superintendent, and a copy is kept 
by the district transmission superintend- 
ent. Indexed and filed, they provide a 
complete history of every line in the 
system. 

In addition to maintaining a file, each 
district office also keeps an up-to-date 
map on repairs made in its area. By 
means of pins having different colored 
heads it is discernible instantly exactly 
what type of repair has been made at 
each location. 


Procedures 

Oklahoma Natural’s system is patrol- 
led entirely by linewalkers, this being 
considered the most advantageous 
method for its particular circumstances. 

When a blowout occurs the line is 
taken out of service, if at all possible, 
the damaged pipe replaced, and the en- 
tire section tested hydrostatically. In 
this way any other leaks or weaknesses 
in the pipe can be ascertained and re- 
paired while the line is not in use. The 
older lines are tested at a pressure not 
exceeding 600 psi. Prior to making the 
test, customer meters are turned off. If 
there are low rated valves, cast-iron 
saddles, or any other low rated equip- 
ment on the section of line, such equip- 
ment is replaced before the test is made. 
Some of the very old lines, incidentally, 
are operated at pressures as low as 350 
psi and at a maximum of 525 psi. Lines 
installed within the last 10 or 15 years, 
however, were designed for a working 
pressure of 800 psi and higher. 

It is considered good practice, also, 
to make certain hydrostatic tests even 
when there are no leaks; for instance, if 





the line is in a particularly corros:,e or 
hazardous area, or if it is becoming «f an 
age that there is possibility of im end. 
ing failure. Here again is demons: -ated 
the value of the record system, « hich 
reveals with very little research th. con. 
dition of all lines at all times. 

Fig. 2 is the form used in keepi:.e the 
record for the water test. The orm, 
when properly filled in, contains 4] es. 
sential facts in connection with th« test 
and is filed for future reference 

Further in keeping with the isica of 
preventive maintenance is Oklahoma 
Natural’s increasing emphasis on cath. 
odic protection to obviate future repairs, 
Magnesium and carbon anodes anid ree. 
tifiers have been installed extensively 
throughout the system and tests are be- 
ing made constantly to determine cor- 
rosive areas where additional protection 
is needed. The company also has estab. 
lished a training school to provide for 
each district the necessary technicians 
to maintain and service the cathodic 
protection of the system. 


Station Maintenance 


Oklahoma Natural’s system has three. 
major stations, five transmission booster 
stations, and a number of Btu stabiliza- 
tion plants. The procedure and organiza- 
tion for the upkeep of these stations are 
somewhat different than in the case of 
line maintenance. Supervising the heavy 
maintenance of the entire group is the 
superintendent of compressor stations 
who makes his headquarters in the gen- 
eral office at Tulsa. Each chief operator 
and his regular operators have light 
maintenance as a part of their duties in 
addition to operating the station. There 
is, however, a crew of four that does the 
heavier maintenance work. This may be 
on emergency call, but in any event the 
crew visits each station periodically for 
the purpose of overhauling the engines. 
These visits are based primarily upon 
the chief operators’ reports and the 
daily tour reports of the regular opera- 
tors, which include such data as oil 
consumption, temperatures, etc., indi- 
cating the need or lack of need for a 
general overhaul. The superintendent of 
compressor stations is kept closely ad- 
vised in this manner of conditions at 
each station and enhances such know- 
ledge by frequent visits to the stations 
and close personal contacts with those in 
charge. 

The operational base, so to speak, for 
maintenance and transportation of the 
entire system is at Oklahoma City, 
where a general machine shop and 
garage are maintained. At this machine 
shop major repairs are made to equip- 
ment. Shops for minor repairs are pro- 
vided in the various districts, and for 
parts and supplies generally there is a 
warehouse in each district headquarters, 
as well as in other strategically situated 
smaller towns. zat 


www 


More petroleum and petroleum 
products moved by barge on U. S. 
inland waterways in 1950 than 
any other of the 170 commodities 
shipped in similar fashion. 
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Aggravating, money-grabbing down-time has been 
ciminated on this 42-mile pipe-laying job by a tireless 
“Caterpillar” Diesel D13000 Engine. Houston Con- 
tracting Co., Houston, Tex., declares flatly “the job is on 
schedule due to dependable ‘Caterpillar’ power.” 


For four bustling years, the hard-working D13000 
Diesel has pumped unfailing power into this Buckeye 
Ditcher without a shutdown for repairs. On a job, its 
unflagging output is required the clock around or the 
entire operation squeals to a costly halt. 


“This is the only ditcher on the job,” reports a com- 
pany foreman. “It runs 24 hours a day. Progress of the 
entire job depends on this ditcher.” 


The big mucker is digging 6,000 feet a dav of a 6-foot 
trench 44 inches wide. The 30-inch loop line between 





Cypress and Fostoria, Tex., is being laid for the ‘Tennes 
see Gas ‘Transmission Co. 


“Caterpillar” Diesel Engines have their inexhaustible 
energy built into them at the factory. Their fuel systems 
are designed so vou can forget about operating adjust 
ments. Their injection valves are interchangeable. ‘I'he 
burn low-cost, non-premium fuels without fouling. 

Specify “Cat” Diesels in the equipment you buy. 
And, visit your “Caterpillar” Dealer. He has a wide 
selection of dependable power units to keep your job 
on schedule. 


CATERPILLAR TRACTOR CO. « PEORIA, ILLINOIS 


CATERPILLAR 


REG. U. S. PAT. OFF. 











































Temperature Expansion and Contraction 





Stresses in Buried Pipe Lines 


Procedure suggested for establishing proper soil restraint to 


minimize compressive and tensile stresses in welded hot-oil systems 


A pipe line resting on earth or sup- 
ports will expand in accordance with 
well known physical laws when the tem- 
perature of its steel is increased by the 
application of heat externally or through 
the liquid in the line. If only one end of 
the line is to be anchored so that it will 
not move, the anchor must be capable 
of resisting a force somewhat larger 
than the frictional resistance on its sup- 
ports of the combined weight of the pipe 
line and its contents, assuming a level 
profile for the line. If the pipe line is 
to be anchored at both ends, the anchors 
must be strong enough to resist the full 
expansive force of the pipe, this force 
being the same whether the line is one 
inch or thousands of feet long, as shown 
in the following formula: 

F = E & e X Td & A, in which the 
length of the line is not a factor and in 
which: 

F = force, 

E = modulus of elasticity (for 
mean temperature), 

e = coefficient of expansion (for 
mean temperature), 

Td = difference between initial 

and final temperature, 

A = cross section area of steel 
in pipe. 

Anchoring a long pipe line only at its 
ends does not keep it in alignment. It 
will buckle sideways because it is not 
strong enough as a column to resist the 
high compressive force developed 
through expansion. Such a pipe line, 
however, can be kept in alignment by 
fastening it to relatively small anchors 
spaced at such intervals that the pipe 
between two successive anchors is strong 
enough as a column to stand the com- 
pressive force without buckling. The 
anchors also will restrain longitudinal 
expansion of the pipe line, the magni- 
tude of the restraint depending on the 
construction of the anchors. 

The following formula evaluates the 
restraining effect of such anchors: 


F 
— N 
R 

In which: 
F = expansion force, 


*Consulting Engineer, 452 Mendoza Terrace, 
Corona Del Mar, California, formerly Chief 
Engineer, Pipe Line Department, Union Oil 
Company of California. 


D-42 


FRITZ KARGE* 


R = magnitude of restraint of 
one anchor, 

N = number of anchors, 

L = N times spacing of anchors, 
in ft. 

If a free end pipe line restrained 
along its whole length by small anchors, 
is at least twice as long as L, each half 
of the line will expand in the direction 
toward the free end one-half as much as 
the pipe would expand for distance L if 
not restrained by anchors. This is so be- 
cause the first anchor from a free end 
offers little restraint, whereas at the last 
anchor on the inner end of distance L 
the cumulative effect of all anchors in 
the section is fully developed. The total 
value of the anchors, therefore, is one- 
half of R & N, so far as expansion move- 
ment of the pipe is concerned. An addi- 
tional section of pipe between two L sec- 
tions, whether one or thousands of feet 
long, is completely restrained and will 
not expand. If the free end is to be pre- 
vented from moving, an anchor must be 
provided strong enough to resist the en- 
tire expansive force. As previously 
pointed out, the expansive force is the 
same whether the expanding pipe is 
long or short. 

The definition of L will be used re- 
peatedly in other parts of this discus- 
sion, 

Long stretches of welded railroad rails 
constitute an analogous case. The tem- 
perature of rails varies over wide limits, 
irom freezing to sun heat. During the 
last 20 years, the practice of welding 
rails in straight sections for thousands 
of feet has increased. They are kept 
from buckling and expanding by the 
restraint offered by the ties to which the 
rails are fastened, the ties, in turn, be- 
ing restrained by ballast and road bed. 
Expansion must be taken care of only 
and definitely at discontinuities, that is, 
at the ends of welded sections. 

Buried pipe lines are restrained in the 
trench by friction against the earth sur- 
rounding it. The amount of restraint per 
foot of pipe depends on the size of the 
line, the depth of cover, the character 
and density of the backfill, the rough- 
ness of the pipe or coating surface, and 
on the manner in which the backfill was 
made. A well-compacted backfill will 
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offer higher restraint values than one of 
loosely dumped earth. 

The question is: What value can be 
assigned to the restraint offered by the 
soil surrounding the pipe? 

The Oil and Gas Journal ofMarch 22, 
1951, contains the article “Slack in 
Buried Gas Pipe Lines” by G. M. Me- 
Clure and L. R. Jackson of the Battelle 
Memorial Institute, Columbus, Ohio. 
This institute was employed by Texas 
Eastern Transmission Corporation to de- 
termine, for its 20-in. gas line, longitudi- 
nal residual stresses due to temperature 
variations during the construction of the 
line. The value of soil restraint was 
also determined in 17 locations and 
found to vary from 47 lb per sq ft of 
pipe surface to 1080 lb. The article 
states that these values are not abso- 
lutely accurate and that they appear to 
be independent of soil conditions. No 
attempt is made to account for the wide 
spread, but the summary statement is 
made that the restraint required by pipe 
lines is lower than the potential re- 
straint any soil can offer. 

In the following the restraining effect 
of the earth is calculated for an 18-in. 
pipe line, having 5/16-in. wall thickness, 
using the formula of Dean Marston of 
Iowa State College, Ames, Iowa, bul- 
letins 31 and 96. This formula has been 
accepted universally as giving reliable 
results. The theoretical basis of the for- 
mula and its confirmation by many tests 
is also given on page 1063 et sequ. of 
Crocker, Piping Handbook. 


W =CW B-,? 
In which: 


W =load on pipe in ditch, 
pounds per linear foot, 


C = coefficient based on ratio of 
height of fill at top of pipe 
to breadth of ditch a short 
distance below the top of 
pipe, H_ 

B 


w = weight of ditch filling earth, 
pounds per cubic foot, 
usually 100 to 130. 


For the case under consideration: 


H 30 in. 


‘B 18in.4+ 12 in. 











Coated and wrapped—ready for long service 


Bost barnien against 
corrosion «:: 


BITUMASTIC: ENAMEL 


@ If you keep moisture away from 
pipe-line surfaces with a protective 
coating, you prevent corrosion. But 
there’s one point to bear in mind: or- 
dinary protective coatings just can’t 
keep out moisture, year after year. 
But Bitumastic Enamels can—hbe- 
cause they’re far from ordinary. 
First, these durable enamels are 
processed from a base of selected 
coal-tar pitches, making them im- 
pervious to moisture. Further, they 
make a tight bond with the pipe, and 
don't disintegrate with age. And they 
are capable of applications in one 


coat to a substantial thickness of ap- 
proximately “2 of an inch. Finally, 
they are chemically resistant to soil 
elements, and maintain continuously 
high electrical resistance. 

Through the years, these qualities 
have proved themselves. Many oil and 
gas pipe lines, protected by Bitumastic 
Enamels in the ’20’s, are still giving 
good service today. 

Specify Bitumastic Enamels and 
give your pipe lines the same effective 
protection against corrosion. Your 
Koppers representative will give you 
complete details and estimates. 





Bitumastic Enamel being machine-applied 


Bitumastic Enamels 
soon available from Koppers 
new California Plant! 


As soon as present construction work 
is completed, Koppers will be able 
to supply Bitumastic Enamels from 
a new plant at Fontana, California. 
The plant is being built to give you 
better service in the West. 





KOPPERS COMPANY, INC., Tar Products Division, Dept. 1051T, Pittsburgh 19, Pa. 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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C = 0.85, Table IX, page 1066 
Piping Handbook 































W = 0.85 & 100 2.5? = 531 lb 
Weight of 18-in.  5/16-in. 
pipe = 59|b 
Weight of liquid 100 Ib 


Weight of full pipe on bottom 
of ditch 690 lb per ft of pipe. 


If the soil on both sides of the pipe 
is compacted, passive pressure of soil 
against pipe will be established. Karl 
Terzaghi, well known soil specialist, 
shows that this pressure will amount to 
from 0.2 to 0.8 of the weight of earth 
above the horizontal center of the pipe. 

Height of earth: 30 in. + 9 in. = 
3.25 ft. 

Passive pressure with factor of 0.2 = 
3.25 & 100 * 2 & 0.2 = 130 lb per ft of 
pipe. . 

Assuming a friction factor of 0.4 be- 
tween pipe and earth, the total restrain- 
ing effect is 0.4 (690 -+- 130) = 328 
lb per linear foot of pipe. 

The pipe circumference is 4.7 ft, giv- 
ing a restraining effect of i 70 Ib 


per square foot of pipe surface, 18-in. 
pipe. 

This value will decrease with soil 
weighing less than 100 lb per cubic foot 
and increase with heavier soil. The 
friction factor probably will be higher 
than 0.4 if the pipe coating has a 
rough surface. Compacting of the soil on 





both sides of the pipe would probably 
raise the restraint value. A wider trench 
will increase the load on the pipe and 
the restraint value. 

Trenton Dames, of Dames and Moore, 
Los Angeles, consulting foundation en- 
gineers, recently calculated frictional 
soil restraint on pipe by an analysis of 
his own. He gives the following values: 


In wet mud — 10 |b per sq ft mini- 
mum. 
Sand — 50 lb per sq ft mini- 


mum for submerged 
sand. 
50 to 300 lb per sq 
ft, not submerged. 
Pipe lines usually are laid with some 
slack, in long, gentle bends, the pipe 
axis meandering from one side of the 
trench’s center line to the other. Due to 
the slackness of the pipe, residual 
stresses caused by large differences in 
temperature while installing successive 
sections of the line tend to neutralize so 
long as the backfill has not been made. 
After the trench has been backfilled, 
such balancing of residual stresses 
ceases, as it requires high tensile or 
compressive forces to alter the shape 
of the gentle bends against the pressure 
of the earth on the sides of the pipe. Con- 
versely, these bends increase the re- 
straint against axial expansion or com- 
pression of the pipe. Any curves in the 
alignment of the pipe line, whether gen- 
tle or sharp, will anchor the pipe in a 
shorter distance than L in a straight 
section. The restraint value also will in- 
crease with time because of additional 


Sand and clay — 
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MC ZA XL 
WHEN STORMS/floods €rbreak” 
downs cut off€éntral station. ow 
er, dependable Onan“ ndby 
’ Units keep repeater stations func- 
tioning. a ° 
Autorfiatic line transfér controls, 
start‘and stop plant. Units require 
a minimum/of attention; will run 
continuoUsly if necessary. Proved 
dependable in hundreds‘of instal- 
lations serving utilities, pipelines, 
railroads, TV networks, and police. 


A size and model for 


every standby use 


Air-cooled: 1,000 to 3,500 watts. 
One and two-cylinder models. 
Water-cooled: 5,000 to 35,000 
watts. Powered by four and six- 
cylinder industrial engines. 





en Fee! 
D. W. ONAN 


7494 University Ave., S. E. 
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ELECTRIC PLANTS __ 
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‘SONS INC. 
Minneapolis 14, Minn. 
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If all the wells drilled in «1. 
search for oil and gas in the U. 5S. 
in the last eight years were aid 
end to end, they would reach sii 
the way through the earth and out 
into space more than half way to 
the moon. 











compaction of the backfill by rain, 

Summing up these preceding c¢.|cula. 
tions and considerations, it seems ep. 
tirely rational to assume a restraint 
value for 18-in. pipe of 300 lb per linear 
foot, or 64 lb per square foot «/ pipe 
surface. 

Assuming a pumping temperaiire for 
this 18-in. pipe line of 190 F, and further 
assuming that it was buried when the 
steel was at a temperature of 90 F, the 
expansive force will be 19,625 psi of 
steel and the total force 19,625 < 17,36 
sq in., or 340,000 psi. L would then be. 


340,000 
300 


At a “free” end, like a 90-deg bend, 
the expansion movement, if expansion is 
resisted only by the frictional restraint 
of the earth would become 


1130 & 100  0.0000068 


2 
= 0.38 ft or 4.56 in. 


If the pipe continues in a reasonably 
straight line beyond the first 1130 ft 
from the free end, it will be completely 
restrained for a temperature rise of 100 
F, from 90 F, until at another bend, or 
free end of another kind, expansion 
again occurs for length L of 1130 ft, if 
it can be assumed that the whole section 
was buried in the same kind of soil, to 
uniform depth, and that the backfill was 
compacted. 

Actually the bend, if buried but not 
otherwise anchored, will move, com- 
pressing the earth in the direction of 
movement. A relatively small movement, 
the smaller the better the backfill on 
the side of the pipe, will compress the 
earth to such firmness that further move- 
ment will become improbable. In other 
words, bend and earth become anchor. 

That such self-anchoring takes place 
has been proved by carefully excavating 
hot oil lines at 90-deg bends situated at 
the ends of long straight sections of line. 
In some cases, when the line was in ex- 
panded position, 114-in. to 21-in. wide 
free spaces were found on the concave 
side of the bend. The theoretical free ex- 
pansion in one case would have been 6.8 
ft. In other cases, the earth on the con- 
cave side was loose, and quite firm on the 
convex side of the bend. From the 
amount of movement that measurably 
took place, the length of the L section 
was calculated by assuming that the 
measured movement, arrested by com- 
paction of the earth ahead of the bend, 
was one-half the theoretical movement 
at a “free” end. As previously shown, the 
theoretical expansion of the “free en 
L section, in turn, is one-half as much as 
that that would take place if the sec 
tion was neither restrained by earth in 
a trench nor by small anchors spaced 


== 1180 ft. 


come 
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SN “ REFINERY 
ASSO Shell Oil Co. handles pipe 
MS at the Los Angeles refinery 
2. SNA withaLorain10-tonSP-152. 
; é \. 
E : 
* 


LORAIN 


CRANE WAY! 


























CONTRACTOR 

Eve segment of the petro- Oklahoma Contracting Co. 
wid P n uses a 15-ton TL-25 Moto- em 
leum industry has its own special Gene to hed pve fer iy | 
stringing crews. £EO i 


pipe handling problems — but H 
all are answered efficiently and Yee 
profitably by Lorain Cranes. 


Lorains handle any size pipe, 
give the operator positive, safe 
control. Lorains can reach high 
and wide to serve all parts of the jx” 
refinery, yard or spread. And s 
you can pick the crane that ex- 
actly fits your needs .. . from 
capacities up to 45 tons... . 3 
types of mountings — crawler, 
single - engine Self - Propelled, 
and 2-engine Moto-Crane ae 
and a variety of front-end types | 
and lifting attachments. 
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UTILITY 
Colorado Interstate Gas Co. 
stockpiles and loads serv- 
ice line pipe with a Lorain 
TL-25]J Crane. 













A Lorain distributor is close | 
by. Call on him for full informa- 
tion on Lorain Cranes that an- 
swer your pipe handling needs! 


THEW SHOVEL CO., LORAIN, OHIO 


TH & wy 


LORAIN 


SHOVELS © CRANES FOR PIPELINING 




































































along the line. From the calculated 
length of the L section, the restraining 
effect of the earth was found to have 
been from 57 to 96 lb per sq ft of pipe 
surface, mostly in dry sand, as against 
64 lb per sq ft of surface as assumed for 
the 18-in. pipe. 

Pipe lines are*known to have been 
pushed upward and out of the soil. This 
will happen only when the line is laid in 
a very shallow trench, resulting in little 
earth restraint, and in a long L section, 
and where the profile of the route 
reached a high point, requiring a bend 
in the pipe with the convex side on top 
of the pipe. 

As the oil cools in the direction of 
flow, the expansive force decreases, so 
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H. E. Davis 
los Angeles 15, Calif. 
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MORE BARRELS PER DOLLAR... 


THROUGH OIL PIPE LINES 
CLEANED BY WILLIAMSON PIGS 









REPRESENTATIVES 


James S. Kone Co. 
Amarillo, Texas 


Canadian Equipment Sales & Service Ce., Ltd. 
Edmonton, Calgary, Toronto, Caneda 


T. D. Williamson, Inc. 


TULSA 9, 


To obtain more information on products advertised see page E-61 


does the length of L and the expansion 
movement at free ends. Actually, the 
expansive force is reduced by the 
tension in the line caused by line pres- 
sure. These tensile stresses probably 
amount to 30 per cent of the circum- 
ferential hoop stresses. Even if these 
tensile stresses are not considered, the 
soil restraint is sufficient to prevent large 
longitudinal movements of the line if the 
line is not buried in soft mud and if the 
backfill has been compacted. 
Returning to the 18-in. pipe line. After 
the line has been in use at a pumping 
temperature of 190 F, it will take sev- 
eral days for oil and steel to cool to 
ground temperature after a shut down. 
Any free end L sections will contract. 








Type JR Pig 2” to 5” sizes. 
Economical and Rugged. 


Type GP-4 Pig 16” to 
30” sizes. 


Similar design for 
10” to 14” sizes. 


Brushes expanded by 
arched springs. 


Brush and cup service 
life up to 1,000 miles. 





Type RC-50 Pig 8” to 14” 
sizes. 





6” size, similar,type SC-50. 





Jet-rotation feature distrib- 
utes wear of brushes and 
cups. 


Keyes Tank Co. 
Provo, Utah 


Keyes Tank & Supply Co 
Casper, Wyoming 








OKLAHOMA 
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The pipe between such sections i] ye. 
main stationary. The comp-ssiye 
stresses, however, will reduce |5 zero 
when the steel has cooled to its j) stalla. 
tion temperature and change.to ‘ensile 
stress if the line cools to still low-r tem. 
perature. 

Pipe lines have pulled apari under 
such conditions, usually at poo: welds 
or at improperly installed colla: s. 

It is well known that well-mac- welds 


are as strong as the pipe. Inspec! ion and 
test methods have been developed that 
eliminate poor welding and the j:ossibil. 
ity of pipe lines pulling apart wiien con. 
tracting in cold weather. 

Hot-oil pipe lines usually are designed 
to have their maximum capacity dur. 
ing the coldest and wettest winter condi- 
tions, when the temperature of the flow. 
ing oil drops more rapidly than in sum. 
mer. During the warmer seasons the 
pipe line will then move the oil at maxi- 
mum capacity with lower temperature 
and pressure. 

The compressive and tensile stresses 
in a pipe line can be limited to relatively 
low values if the backfill over the line 
is made and soil restraint established 
when the pipe steel is at a temperature 
approximately midway between the low. 
est ground temperature and the highest 
temperature of the flowing oil, both for 
winter conditions. The fact must be kept 
in mind that the oil temperature at the 
discharge end of a line will be lower 
than at the pumps. The important issue 
is to establish soil restraint at a time 
when the pipe is at or near the midway 
temperature, provided the weather 
makes it possible. 

It is assumed in this discussion that 
the section of line being buried on any 
day has been on the skids long enough, 
that is for at least one full change from 
early morning temperatures to full sun 
heat, to equalize the different states of 
expansion of sections welded during the 
coolest part of the day and others welded 
during the heat of the day. 

Besides reducing compressive stresses, 
the procedure suggested above will have 
the following results: Assuming the 
same earth restraint value used in a 
previous part of this discussion, namely 
300 lb per linear ft, of 18-in. pipe, the 
length of “L” will decrease and so will 
the expansion movement of a free end. 
Conversely, earth restraint of lesser 
values due to smaller weight of backfill 
earth, or due to other unfavorable con- 
ditions, will still give a length of “L 
and free end expansion of acceptable 
values. 

For better bedding of large pipe and 
increasing its resistance to flattenimg 
while empty, it is advisable to shape the 
bottom of the trench to the pipe. This 
probably can be done with the ditching 
machine without additional cost. 

These suggestions were discu=sed with 
pipe line contractors and experienced 
inspectors and were considered entirely 
practicable. 


It is hoped that this brief discussion 
answers the questions asked by & 
gineers without experience witli hot-oil 
buried pipe lines concerning thie mov 
ments and stresses in such lines. * * 
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FACTORY-COATED 
PIPE WOULD 
HAVE LASTED 

LONGER! 








Hill, Hubbell factory-coated pipe lasts longer because all conditions can be 
precisely controlled at the factory and they can’t in the field. With Roto- 
Grit Blast, we carefully clean every joint of pipe before coating. All coatings 
and wrappings are precision applied at uniform temperature. Every joint 


is inspected with electronic holiday detectors before leaving the factory. 


Hill Hebbel) Company 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio~ 


PLANTS: Lorain, Ohio * Youngstown Area—at Girard, Ohio 
Chicago Area—at Hammond (Gibson), Indiana. 


Railroad in transit privileges. 
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N avonat gas pipe line facilities that 
will add more than 114 billion cubic feet 
daily delivery capacity to the nation’s 
individual transmission systems were au- 
thorized by the Federal Power Commis- 
sion during the first six months of 1952, 
Chairman Thomas C. Buchanan an- 
nounces. 

The new facilities authorized during 
the first half of this year include 1915 
miles of pipe lines and have an esti- 


Quarter Billion-Dollar Plans 


FPC approves 1915 miles of pipe lines and 351,960 
compressor horsepower in first half of 1952 


mated total construction cost of $235,- 
420.973. 

Major projects—those estimated to 
cost $700,000 or more each—accounted 
for approximately $179,729,935 of the 
total construction cost. The major pro- 
jects are expected to benefit 101 cities 
of 50,000 population or over in 25 states 
and the District of Columbia, as well as 
numerous small communities. 

These larger projects will increase the 









Estimated 







































































New York State Natural Gas 
Corporation 


United Gas Pipe Line 
The Ohio Fuel Gas 
Washington Gas Light 
Lone Star Gas 


United Gas Pipe Line 
Cities Service Gas 


Cities Service Gas 


Amere Gas Utilities Company 
Chicago District Pipeline 


Company 


Tennessee Gas Transmission 
Company 


El Paso Natural Gas Company 


El Paso Natural Gas Company 


Pacific Gas and Electric 
Company 


Nevada Natural Gas Pipe Line 
Company 


Southern California Gas Com- 
pany and Southern Counties 
Gas Company of California 

Northern Natural Gas Company 















area, and 7080 hp additions in compressor stations in Texas 
and Colorado. 

Construction and operation of 66 miles of 20-in. loop pipe line in 
Pennsylvania, 17 miles of 16-in. loop line in New York 22 miles 
of 14-in. replacement pipe lines, and 1820 hp additions in 
compressor units on system. 

Construction and operation of 11 miles of 20-in. pipe line to connect 
Turtle Bayou and Kent Bayou gas fields in Louisiana to 
applicant’s system. 

Construction and operation of 31 miles of 20-in. transmission pipe 
line from Treat compressor station to Weaver gas storage pool 
in Ohio. 

Construction and operation of a storage project consisting of 21 
miles of 24-in. pipe line segments and a 4800 hp compressor 
station near Rockville, Maryland. 

Construction and operation of 70 miles of 20-in. transmission line 

from Garvin County, Oklahoma, to Petrolia (Texas) compressor 

station. 

‘onstruction and operation of 36 miles of 20-in. to 26-in. trans- 

mission lines from Mustang Island (Red Fish Bay) field near 

Ingleside, Texas, to applicant's Refugio, Texas, compressor 

station. ‘ 

‘onstruction and operation of 15 miles of 20-in. replacement line 

connection with Graham compressor station, Kansas, and 

additions to Welch, Oklahoma and Pierce City, Missouri 
compressor stations of 1360 hp. 

Construction and operation of 21 miles of 26-in. pipe line to replace 
smaller lines in Franklin County, Kansas, and a 1000 hp 
addition to Welda compressor station in Kansas. 

Construction and operation of 32 miles of 854-in. and 2 miles of 
3!4-in. miscellaneous lines on system in West Virginia. 

Construction and operation of 12 miles of 30-in. connecting pipe 
line with Texas-Illinois Natural Gas Pipeline Company near 
Elgin, Illinois, to facilities of Public Service Company of 
Northern Illinois. 

Construction and operation of 591 miles of 24-in., 26-in., and 30-in. 
parallel loop lines along existing system, 304 miles of 24-in. 
transmission line from Mercer, Pennsylvania area to a point 
near Utica, New York; 137,000 hp in existing or authorized 
compressor stations and 28,000 hp in new stations, and 250 
miles of miscellaneous lateral lines. 

Construction and operation of 37 miles of 24-in. loop lines in 
Arizona, 34 miles of field lines in New Mexico, and 46,640 hp in 
new and additions to existing stations in New Mexico and Arizona. 

Construction and operation of 143 miles of 28-in. and 30-in. loop 
lines on main system, 295 miles of miscellaneous 6-in. to 30-in. 
field lines in Texas and 153,960 hp additions to existing and new 
Main line, field and booster compressor stations in Texas, 
New Mexico, and Arizona. 

Construction and operation of 86 miles of 34-in. loop lines in seginents 
on Topock-Milpitas line in Arizona and California, and 19,540 
hp additions in existing main line compressor stations. 

Construction and operation of 114 miles of 1034-in. transmission 
line from a connection with El Paso Natural Gas Company near 
Topock, Arizona, to Las Me or Nevada. 

Construction and operation of 20 miles of 30-in. loop line in 
California and additions to existing compressor stations of 


$] 


x 


Applicant Description of construction cost 
Cumberland and Alleghany Gas Construction and operation of 51 miles of 4-inch to 10-inch 
and Manufacturers Light and miscellaneous pipe lines and a 2080 hp compressor station 
Heat in Mountain Lake Park field, Garret County, Maryland. $2,197,637 
Colorado Interstate Gas Construction and operation of 48 miles of 20-in loop pipe line on 
Company Denver, Colorado line, 22 miles of 65%-in. laterals in Denver 


$3,379,532 


$6,018,900 


$1,461,000 


$1,440,000 


$6,820,000 


$2,799,400 


$2,735,000 


$811,800 


$1,378,500 


$802,340 


$1,650,000 


28,216,000 


26,050,000 


$62,695,000 


$ 


13,428,000 


$2,319,140 


13,520 hp. $5,053,686 
Construction and operation of 213 miles of 26-in. loop line on main 

line in nsas, Nebraska, and Minnesota and compressor 

stations aggregating 100,160 hp in Texas, Kansas, Nebraska, 

and Iowa. $38,690,000 
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daily delivery capacity of the inc \iduyal 
pipe line systems involved by ne.rly 1. 
100,000,000 cu ft of natural gas a day. 
and involve construction of appro «imate. 
ly 1410 miles of new pipe line :nd jp. 
stallation of compressor facilitie- aggre. 
gating 351,960 hp. = 
During the 6-month period, 1! larg. 
est single authorization was for | ennes. 
see Gas Transmission Company ‘o con. 
struct and operate 591 miles of 24, 26. 
and 30-in. parallel loop lines along its 
existing system; a 304-mile 24-i1). trans. 


mission line from Mercer, Penn-y|vania. 
to Utica, New York; 250 miles of mis. 
cellaneous lateral lines, and 163.000 hp 
in new, existing, or authorized com. 
pressor stations. This construction pro- 
ject is estimated to cost $128.216,000. 
and is designed to increase Tennessee's 
delivery capacity by 205,000,000 cu ft a 
day to provide additional service to ex- 
isting customers particularly in New 
York state and the New England area 
with minor increases to main line cus- 
tomers in Tennessee and Kentucky. 
These facilities also will be used in con. 
nection with an underground storage 
project in Pennsylvania being developed 
jointly by Tennessee and United Nat. 
ural Gas Company. 

The commission during the fiscal year 
ending June 30, 1952. authorized con- 
struction of a total of 3378 miles of pipe 
line and installation of compressor units 
aggregating 539,510 hp at a total esti- 
mated cost of $321,919,895. Major pro- 
jects costing $700,000 or more author- 
ized during this 12-month period had a 
total estimated construction cost of 
$255,588,038 and included 2449 miles of 
pipe line and installation of 430,990 hp 
in compressor units. These facilities are 
designed to add more than 1,500,000,000 
(billion) cu ft a day delivery capacity 
to the Nation’s individual pipe line sys- 
tems. 

Since February 7, 1942 (the date when 
the present certificate provisions of the 
Natural Gas Act became effective), the 
KPC has authorized a total of nearly 
15,800 miles of pipe line and 3,300,000 
hp compressor units at a total estimated 
cost of nearly $3,200,000,000. The facili- 
ties authorized since 1942 are designed 
to add more than 17,000,000,000 cu ft 
a day delivery capacity to the Nation's 
individual pipe line systems. 

Chairman Buchanan noted that al- 
though the construction authorized by 
the FPC in the first six months of 1952 
will increase the daily delivery capacity 
of the individual systems by more than 
1,000,000,000 cu ft, the amount of addi- 
tional natural gas actually to be deliv- 
ered to the Nation’s markets will be 
somewhat lower. He said that this is be- 
cause in some cases the same gas will be 
transported through the new facilities of 
two or more different utility companies. 
As an example, he noted that EF] Paso 
Natural Gas Company was authorized 
to expand the capacity of its system by 
320.000,000 cu ft a day and will deliver 
that amount to Pacific Gas and Electric 
Company, Southern California Ga- Com- 
pany, and others on the west coast, 


which will further transport the gas by 
facilities that were authorized during 
+ 


the same 6-month period. 
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Consolidated Safety Relief 
Valves installed on main 
scrubber at Stanolind Oil 
& Gas Co., Stano, Kansas. 
































































i 4 
zl 











THE PETROLEUM ENGINEER, October, 1952 





% 


NO WORRY ABOUT OVERPRESSURES HERE! 


DEPENDABLE TIGHTNESS is paramount 
in valve safety standards. That’s why 
Consolidated Safety Relief Valves are so 
widely used throughout the process in- 
dustries. They provide absolute protec- 
tion against overpressures in piping, 
pumps, processing equipment and stor- 
age tanks—safeguard life, property and 
production, even in the severest service. 


Key to the reliable safety of Consolidated 
Safety Relief Valves lies in their supe- 
rior design and construction. Outside 
bevel seat and floating guide construction 
permit the disc to seat on a radial seating 


surface. Leakage due to discharge piping 
stresses is impossible. Complete tightness 
is assured in all positions within the de- 
flection range. Maintenance and stand- 
ardization problems are minimized: 
Consolidated Safety Relief Valves have 
25% fewer parts than ordinary safety 
valves. Service life is outstanding. 


For absolute protection against overpres- 
sures... for continuous, economical per- 
formance at the rated capacity—invest 
in Consolidated Safety Relief Valves. 
Your local distributor will gladly give 
you all the facts about their quality and 
operational features. 


LIDATED ==.:-- VALVES 





A product of MANNING, MAXWELL & MOORE, INC. TULSA, OKLAHOMA 


MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ 
VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF ‘’SHAW-BOX’ 
OTHER LIFTING SPECIALTIES. 


CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND 







To obtain more information on products advertised see page E-61 D-49 





PICTORIAL 





Caterpillar Diesel D7 tractor with sideboom 
cradles a wagon drill on pipe line construction 
of Sparling-Davis Company in Canada. 


iene ay 


In conjunction with the Gulf of Coro marine 
crossing, now under construction by Anderson 
Brothers of Venezuela, C. A., for the Creole 
Petroleum Corporation, the 195-ft pipe laying 
barge shown above recently left Port Arthur, 
Texas, for Las Piedras, Venezuela. This 26-in. 
line, 80,000 ft long, will be laid on the bottom 
of the Gulf of Coro. Anderson-Gibbs 
Corporation, the Marine Division of Anderson 
Brothers Corporation, is laying this line and 
about six months will be required for 
completion. L. C. Gibbs, president of 
Anderson-Gibbs, is on the job site. 


The welding gang on H. C. Price Company's Spread One stretches out over several hundred feet of 26-in. pipe being laid 
in South Central Ohio for the Tennessee Gas Transmission Company. 
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Gar Wood’s new shovel line includes 3 base machines, the 
75A standard-duty 34 yd., the 75B heavy-duty 34, yd. and the 
75BT, 20 ton truck crane... All models can be easily converted 
in the field for shovel, lift crane, clam, dragline, magnet, trench- 
hoe and pile driver work . .. Only GAR WOOD offers the new 
Foundation Borer—an attachment that opens a new source of 
profit to power excavator operators! ... GAR WOOD design 
combines such features as Instant Manual Controls; Power 
Actuated Drum Clutches; Dual Right Angle Drive; Fluid 
Couplings; Independent Chain Crowd plus many others .. . 
Check your GAR WOOD shovel distributor for complete in- 
formation on the entire line! 


GAR WOOD Gar Wood construction equipment includes 12 new TipDozers 


: and Dozecasters, both hydraulic and cable controlled, for use 
with all models of Allis-Chalmers tractors . . . Big, tractor-drawn 
scrapers work smoothly and efficiently on both large and small 
earthmoving jobs ... The new “75” series, 34 yd. Gar Wood 
shovels and. famous “Buckeye” Ditchers are useful on any job! 


GAR WOOD INDUSTRIES, INC. 


FINDLAY DIVISION © EXECUTIVE OFFICES © WAYNE, MICHIGAN 
Construction Equipment: Excavators, Scrapers, Dozers, Ditchers, Spreaders, 
Finegraders, Truck-mounted Road Graders. Truck Equipment: Dump Truck Bodies 
& Hoists, Winches & Cranes, Refuse Collection Bodies, Elevating End Gates. 
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Pipe Line Personals 





> Robert D. Brunet of White Plains, 
New York, a gas engineer for Columbia 
Gas System Service Corporation, has 
been made assistant to the president of 
the Charleston Group. A native of 
Providence, Rhode Island, Brunet was 
graduated from Cornell University in 
1941 with a BS degree in engineering. 
After 44% years in the navy he joined 
the staff of the Mississippi River Fuel 
Corporation at St. Louis, Missouri, as 
an engineer. Since 1949 he has been 
with Columbia Gas System. He will have 
his headquarters at Charleston, West 
Virginia. 

> Glenn E. Nielson of Cody, Wyoming 
has been elected to the board of direc- 
tors of Northern Natural Gas Company. 
Nielson is president of the Husky Oil 
Company and of Husky Oil and Refin- 
ing, Ltd., in Canada. He is also chair- 
man of the board of directors of Gate 
City Steel Works, Inc., in Omaha. He 
has served twice as president of the 
Rocky Mountain Oil and Gas Associa- 
tion, and is a member of the National 
Petroleum Council. 





J. L. Callahan 


>J. L. (J'm) Callahan has been pro- 
moted to utilities engineer for the Serv- 
ice Pipe Line Company, A. H. Newberg, 
chief engineer, announces. He will have 
charge of all contract negotiations with 
utility companies serving the company 
and will maintain headquarters in 
Tulsa, Oklahoma. 

An electrical engineer, Callahan re- 
ceived his BS degree in electrical en- 
gineering from Oklahoma University in 
19.2. After graduation he worked for 
electrical supply houses in Tulsa and 
Muskogee, Oklahoma, before joining 
Shell Oil Company in 1934. During the 
next 12 years he worked as an engineer 
for Shell, Oklahoma Gas and Electric 
Company, and Phillips Petroleum Com- 
pany. 

He joined the engineering department 
of Service Pipe Line Company in No- 
vember, 1946, and aided in planning 
and designing several of the company’s 
pump stztions. 

Callahan is a registered professional 
engineer in Oklahoma and a member of 


the Tulsa chapters of AIEE and PIEA. 
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pE. J. Wacker, who has been acting 
division superintendent of Magnolia 
Pipe Line Company’s Southern Division 
with headquarters in Houston, Texas, 
has been made an assistant chief me- 
chanical engineer and has been trans- 
ferred to the company’s general offices 
in Dallas. 

J. R. Wright, district superintendent 
of Magnolia Pipe Line Company’s Hous- 
ton and Beaumont districts with head- 
quarters in Houston, has been promoted 
to assistant superintendent of the com- 
pany’s Southern Division with head- 
quarters at Houston. 

L. J. White, formerly assistant dis- 
trict superintendent of the Dallas pipe 
line district with headquarters at Corsi- 
cana, Texas, has been promoted to dis- 
trict superintendent of the Houston and 
Beaumont district with headquarters at 
Beaumont, Texas. 

M. R. Anderson, who has been chief 
engineer at Magnolia Pipe Line Com- 
pany’s Hebert station near Beaumont, 
has been made assistant district super- 
intendent of the Dallas pipe line district 
with headquarters at Corsicana. 

Wayne Harris, formerly assistant 
chief engineer at Corsicana, has been 
made chief engineer at Magnolia Pipe 
Line Company’s Hebert station at Beau- 
mont. 

B. B. Balke, who has been chief gager 
of Magnolia Pipe Line Company’s 
Northern Division, has been promoted to 
assistant district superintendent of the 
Healdton District. 

Elmer E. Adams, formerly gager fore- 
man at Maud, Oklahoma, has been pro- 
moted to chief gager of the Northern 
Division with headquarters at Healdton, 
Oklahoma. 

A. T. Pasche, assistant mechanical 
engineer in Magnolia Pipe Line Com- 
pany’s general offices in Dallas, has been 
transferred to the Western Division as 
assistant mechanical engineer with head- 
quarters at Midland, Texas. 

B. G. Christopher, formerly junior 
mechanical engineer, has been promoted 
to assistant mechanical engineer and 
moved from the Telephone and Tele- 
graph Department to the Mechanical 
Engineering Department, Dallas general 
offices. : 

D. H. Handley, who has been junior 
mechanical engineer, has been promoted 
to assistant mechanical engineer and 
transferred from the Telephone and 
Telegraph Department to the Healdton 
Pipe Line District. 

R. C. Davidson, formerly assistant 
construction foreman in East Texas, has 
been promoted to construction foreman 
with headquarters at Corsicana, Texas, 
of Magnolia Pipe Line. 


P. C. Culpepper, truck driver in Mag- 
nolia Pipe Line Company's East Texas 
District, has been promoted to assistant 
construction foreman in the company’s 
East Texas District with headquarters at 
Greggton, Texas. 








Charles A. Schrader 


>» Charles A. Schrader, who at 37 is one 
of the youngest executives in the oil 
business in Michigan, has been elected 
president of the Michigan-Ohio Pipeline 
Corporation, which owns and operates 
the famous pipe line that “runs back. 
wards” from Toledo, Ohio, into central 
Michigan. 

Schrader had been vice president and 
general manager of Michigan-Ohio 
Pipeline Corporation since September, 
1950. Michigan-Ohio Pipeline is a 
wholly-owned subsidiary of Mid-West 
Refineries, Inc., whose large refinery at 
Alma is supplied by Michigan-Ohio 
Pipeline. 

The pipe line, built in the oil-drilling 
boom in Michigan more than a decade 
ago, was designed to carry Michigan 
crude from the central-state area to 
Toledo for transmission through the na- 
tion’s major pipe lines. After Michigan's 
oil-drilling industry began to dwindle, 
Mid-West Refineries acquired the pipe 
line to assure itself a constant source of 
crude from the nation’s principal pipe 
lines. 

Schrader, who is married and has two 
children, lives in Grand Rapids. He is a 
graduate of Calvin College there and, 
before becoming associated with Mid- 
West Refineries five years ago, he was 
secretary-treasurer of Light Metals 
Manufacturing Company at Grand 
Rapids. 

In 1948 he was made assistant secre- 
tary and assistant treasurer of Mid- 
West. In 1950 he was made vice presi- 
dent and secretary and, in addition was 
named vice president and general mana- 
ger of Michigan-Ohio Pipeline later the 
same year. 


> John E. Overbeck recently was elected 
an assistant vice president of Columbia 
Gas System Service Corporation. He has 
been associated with Columbia for 35 
years. From 1916 te 1928 he was on the 
staff of the Ohio Fuel Gas Company, 
and since that time has been with the 
service organization. Prior to his recent 
promotion he was supervisory engineer 
in charge of the corporation’s gas meas 
uring department. 


> G. P. Jennings, chief engineer of the 
Products Transportation Section of Phil- 
lips Pipe Line Company, Bar'lesville, 
Oklahoma, has been promoted to super 
intendent of operations. D. A. loach is 
now in charge of the Engineering 5é¢ 
tion as chief engineer, serving «rude oil 
and products pipe lines. 
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»¢. G. Billings, formerly assistant area 
manager at Cushing, Oklahoma, for 
Shell Pipe Line Corporation, is now area 
manager for West Texas. He has re- 
placed A. F. Terrill, who resigned after 
33 years’ service with the company. 
Billings will now make his headquar- 
ters at Colorado City, Texas, where he 
began his career with Shell in 1936 as 
an engineer. Two years later he moved 
tothe Willard office as division engineer 
and then to St. Louis as engineer. In 
1940 he was transferred to Houston, 
Texas, to become head office personnel 
representative. He was made West Texas 
area engineer in March, 1941. Later that 
year he was promoted to Healdton divi- 
sion superintendent. In March, 1942, he 






iS one became assistant Mid-Continent area 
e oil manager with headquarters at Cushing. 
lected He went to Venezuela on special assign- 
veline ment with Shell Caribbean Petroleum 
rates Company in 1950, returning August 20, 
back- 1952, to assume duties as West Texas 
entral area manager. 

Terrill will move to Vancouver, Brit- 
t and ish Columbia, about October 1 where 
_ he has accepted a position as general | 
mber, 


. superintendent of Trans Mountain Oil 
is a Pipe Line Company. He joined Yarhola 


“West Pipe Line Company (now Shell Pipe 
Ty at Line Corporation) in 1919 at Belle, Mis- 
-Ohio souri, as a gang hand. During the course 
on of his career he has been oiler, station 
illing engineer, station chief engineer, train- 
ecade ing representative, assistant personnel 
higan manager, division superintendent, and 
pa to area manager. 
1e Na- 
igan’s )Carl Ikard has been appointed to the 
indle, newly created post of superintendent of 
pipe gathering in the Hugoton Pipeline Divi- 
rce of sion of Northern Natural Gas Company. 
- pipe He will be in charge of well operations. 
Charlie Anglin continues as Hugoton 
is two division superintendent in charge of con- 
eisa struction and maintenance of gathering 
and, and transmission lines and stations. 
Mid- Ikard is a 20-year veteran. His con- 
e was tinuous service began July 1, 1931, with 
fetals Argus Natural Gas Company, Inc., a 
>rand Northern Natural subsidiary operating 
in Garden City, Kansas. In 1943 he was 
secre: transferred to the Northern Natural or- 


Mid- ganization as a clerk at Bushton, Kan- 







presi- sas. He has been assistant division super- 
n was intendent at Hugoton since June 9, 1947. 
na- . 
oe >Wilbur A. Thorpe, formerly assistant 
plant superintendent at Sneed is now 
superintendent at Olpe compressor sta- 
lected tion of Panhandle Eastern Pipe Line 
umbia Company. He has been in the employ of 
fe has anhandle Eastern for 15 years and 
or 35 Prior to his new assignment worked in 
yn the 4 variety of compressor station jobs in 
“a production and gathering department. 
h the 
recent rR. W. Phillips has been promoted 
sineer from chief engineer to assistant general 
meas manager of The Texas-Empire Pipe 
¢ Company and Kaw Pipe Line Com- 
b pany. D. B. Good, who has been assist- 
of ° ant chief engineer, is now chief engineer 
f Phil- of the two companies. Both men have 
— their headquarters in Tulsa, Oklahoma. 
vaner 
ach is om M. Moroney, Gulf Oil Company, 
x Sec- pe Lire Division, Tulsa, Oklahoma, 
de oil a been transferred to the Gulf Cana- 
Pipe Line Company, an affiliate. 
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>» N. E. Woolf, division machinist for 
Service Pipe Line Company, has been 
promoted to area master mechanic, 
F. M. Willenburg, East Texas division 
manager, Fort Worth, announces. In his 
new capacity, Woolf will assist Willen- 
burg and his staff in the installation and 
maintenance of pumping equipment in 
the East Texas division. The division ex- 
tends from Houston to the Red River, 
north of Bowie, and as far west as Kent 
County. It is expanding steadily to serve 
new oil production in Knox, Haskell, 
Stonewall, and other west central Texas 
counties. aye 

Woolf was born in Bowie and served 
as city engineer five years before join- 
ing Service Pipe Line Company in 1926. 
He started as a pipe fitter and in 1930 
advanced to division machinist. He will 
have his headquarters at Fort Worth. 


> Lloyd W. Whitney, Service Pipe Line 
Company engineer, has been promoted 
to division engineer and assigned to the 
company’s new operating area in North 
Dakota, R. R. Strand, division manager, 
announces. Whitney has lived in Casper 
for 18 months. His new headquarters 
will be Williston, North Dakota, where 
he will be in charge of the Service Pipe 
Line Company’s expanding gathering 
system in the Tioga area, 4 part of the 
Wyoming division. The company now is 
connected to 29 leases in North Dakota. 

A graduate mechanical engineer of 
Oklahoma A. and M. college at Still- 
water, Whitney served five years with 
the U. S. Army engineers during World 
War II. He spent three years in the 
Persian Gulf area and in Italy. 

Service Pipe Line Company con- 
structed and placed in operation early 
this year a gathering system in the 
Beaver Lodge and the Tioga pools to be- 
come North Dakota’s first crude oil pipe 
line operator. 


> Carl Mercer has been named gas meas- 
urement engineer with the Charleston 
Group, Charleston, West Virginia. His 
duties will include engineering work 
in the measurement and metering de- 
partments. He began work for United 
Fuel Gas Company in August, 1950, 
after his graduation from Marietta Col- 
lege, and for the last year has been serv- 
ing as an engineer with the meter de- 
partment. 


Pipe Line Personals 


> Curtis Bradford has been named 
superintendent of the Southern Division 
of United Fuel Gas Company. He has 
been in the employ of United Fuel since 
1940. His headquarters are at Hunting- 
ton, West Virginia. 


>» H. D. Solsbery, formerly training 
representative (acting) in the Mid-Con- 
tinent area for Shell Pipe Line Corpora- 
tion, has become acting Texas-Gulf area 
personnel representative, succeeding F. 
L. Underwood, who has been granted a 
leave of absence to affiliate himself with 
Trans Mountain Oil Pipe Line Com- 
pany. The latter will return to Shell 
upon completion of Trans Mountain’s 
construction work. 





> F. M. “Bud” Elder, station superin- 
tendent at Middleton, Tennessee, for 
Tennessee Gas Transmission Company, 
is now superintendent of the Batesville, 
Mississippi, station. He succeeds Bill 
Hall, who has been transferred to Heb- 
ron, Pennsylvania, to become superin- 
tendent of the new compressor station 
that is slated to be constructed there 
next spring. Vaughn L. Geiser is the 
new superintendent at Middleton. Form- 
erly he was assistant superintendent at 
Greenville, Mississippi. J. E. Franks, 
Jr., plant foreman at Greenville is now 
assistant superintendent there. 


> Arthur C. Swanson, division electri- 
cian, Galesburg, Illinois, has been pro- 
moted to telephone and telegraph super- 
visor by Service Pipe Line Company. 

Charley V. Burns, junior engineer, 
Tulsa, Oklahoma, has been made oil 
movements engineer. 

J. D. Behling, oil movements en- 
gineer, Tulsa, was recently promoted to 
planning engineer. 


>» H. E. Ritch, chief engineer at United 
Gas Pipe Lire Company’s new Mce- 
Comb, Mississippi, compressor station, 
is the latest addition to the ranks of 
those who have attained 35 years’ con- 
tinuous service with the United Gas Sys- 
tem. He began work in the drilling de- 
partment of a predecessor company at 
Hunter, Louisiana. He has been sta- 
tioned at McComb Since February | of 
this year. Previously he had been chief 
engineer at Hattiesburg, Mississippi, 








station for about eight years. 
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Welding Saddles 


PELICAN WELL TOOL & SUPPLY CO. 


P. O. Drawer 1108 
Shreveport (84), La. 


SEE YOUR NEAREST 
SUPPLY HOUSE 
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Thirteen large crude oil pipe lines 
and 10 large petroleum products lines, 
with a total construction cost of $390,- 
800,000, as well as a number of other 
oil pipe line projects, have been granted 
priorities assistance by the Petroleum 
Administration for Defense for purchase 
of 205,669 tons of line pipe during the 
fourth quarter, Deputy Administrator J. 
Ed Warren has announced. 

Among the projects receiving pricri- 
ties assistance for the first time are: 

A 960-mile crude line from Wink, 
Texas, to Norwalk, California, with a 
capacity of 200.000 bbl a day, to be built 
by the West Coast Pipe Line Company 
at an estimated cost of $101,128,000; 

A 1595-mile products line, with an 
initial capacity of 500,000 bbl a day, 
from Port Neches, Texas, to Newark, 
New Jersey, to be built by the United 
States Pipe Line Company at an esti- 
mated cost of $141,091,000; 

A 196-mile products line, with a ca- 
pacity of 96,000 bbl a day, from Port 
Arthur, Texas, to Baton Rouge, Louisi- 
ana (connecting with the Plantation 
Pipe Line), to be built by The Texas 
Pipe Line Company at an estimated cost 
of $12,900,000. 

A summary of fourth quarter line pipe 
allotments for oil pipe lines follows: 


Line pipe— tons 


Total Authorized 
bay assistance for 4th qtr. 
ost required 1952 
13 large crude,lines $172, 975,000 iid, 398 97,471 
10 large products lines 217,825,000 482.759 79,948 
Total $390, 800, 000 
Other small projects — crude, prod- 
ucts, terminals, small construction, 
and MRO 28,250 
Total 897, 157 205,6 669 


Details of the larger projects are given in the attached 
tabulation. 


ines pipe— tons 


Total Author- 
assist- ized for 


ance 4th qtr. 
req'd. 1952 
Shell Pipe Line Company—‘‘Rancho” 119,982 1,279 


463 miles 24 in. 
Houston, Texas. 
Initial capacity 
Estimated cost 
Estimated completion date 


from McCamey, to 


209,000 bbl per day 
$41,631,000 
~Ist qtr. 1953 


Interstate Oil Pipe Line Company, 2,350 2,250 
Extend and increase capacity in South 
Louisiana, lay 55 mi. 16 in., 64 mi. 12in., 
17 mi. 6 in., 14 mi. 8 in., and 7 7 mi. 4 in. 
Capacity increase—45, 000 bbl per day 
Estimated cost —$5,610,000 
Estimated completion date—4th qtr. 1952 
Interstate Oil Pipe Line Company 8,861 6,526 


Lay 101 miles 4 in. through 16 in., expand 
South Louisiana system, and increase 
capacity by 22,000 bbl per day 
Estimated cost— $4,000,000 
Estimated completion date—Ist qtr. 1953 
West Coast Pipe Line Company 
844 mi. of 24 in. and 116 mi. of 26 in. from 
Wink, Texas, to Norwalk, California. 
Initial capacity —200,000 bbl per day 
Estimated cost—$101,128,000 
Estimated completion date—4th qtr. 1953 
Pasotex Pipe Line Company 11,968 11,968 
Lay 200 mi. of 8 in. from Wink to El Paso, 
Texas. 
Capacity increase—11,500 bbl per day 
Estimated cost —$3,255,000 
Estimated completion date—Ist qtr. 1953 
Magnolia Pipe Line Company 
29.5 mi. 8 in. loop on line serving Pegasus 
and Parks Pools in Midland County, 
‘exas. 
Capacity increase—24,000 bbl per day 
Estimated cost $575,000 
Estimated completion date—4th qtr: 1952 
Service Pipe Line Company 
41 mi. 4 in., 6 in., and 8 in. in Williams 
and Mountrail counties, North Dakota. 
Estimated cost—$380,000 
Estimated completion date—4th qtr. 1952 


213,792 56,000 


1,924 978 


1,559 724 
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PAD Allots 206,000 Tons Pipe for Oil Pipe Lines 


Toronto Pipe Line Company Sterling System 9,174 491 
53 mi. 12 > from producing areas in 
Sterling and Logan counties, Colorado, 
to Gurley, Nebraska. 

Initial capacity—24,000 bb! per day 
Estimated cost—$2,200, 
Estimated completion date—4th qtr. 1952 

Buckeye Pipe Line Company 
15.6 mi. 12in. loop between Cygnet, Ohio, 
and Samaria, Michigan. 

Capacity increase—15, 000 bbl per day 
imated cost—$545, 
Estimated completion date—Ist qtr. 1953 

Malco Refineries, Incorporated 
62 mi. of 4 in. from Tocita Field, New 
Mexico, to Hospah field, New Mexico. 
Initial capacity—3,500 bbl per day 
Estimated cost—$400, 

Estimated completion date—4th qtr. 1952 

Sun Pipe Line Company. . 

Lay 27 mi. 4 in., 6 in., and 8 in. to connect 
new production in Southwestern Fisher 
County, Texas. 

Estimated cost—$445,000 

Estimated completion date—4th qtr. 1953 

Interstate Pipe Line Company 
138 mi. 22 in. and 14 mi. 18 in. to revise 
a system between Louisiana-Texas 

ler near Shreveport to Baton Rouge, 
Louisiana. 
Capacity increase—26,000 bbl per day 
Estimated cost—$10,020,000 
Estimated completion date—3rd qtr. 1953 

Humble Pipe Line Company . F 
30 mi. 16 in. and 41 mi. 18 in. from 
Hawkins field, Texas, to Texas-Louisiana 
state line. 

Initial capacity—77,000 pon per day 
Estimated cost—$2,758 
Estimated completion on 3rd qtr. 1953 

Buckeye Pipe Line Company 
74 mi. 16 in., 186 mi. 14 in., * mi. 10 in., 
and 8 mi. 8 in. from Linden, N ew Jersey, 
to Rochester and Syracuse, New York, 
via Allentown, Pennsylvania, and other 
intermediate points. 

Initial capacity —80,000 bbl per day 

Estimated cost—$24, 000,000 

Estimated completion: to Allentown 
4th qtr. 1952; to Buffalo—3rd qtr. 1953 

Phillips Petroleum Company. . 

54 miles 8 in. loops between Goldsmith 
and Borger, Texas, and 50 miles 8 in. from 
Spraberry gasoline plant to Goldsmith. 
Capacity increase—8000 bbl per day 


1,599 


1,515 


1,470 


1,627 622 


30,292 9,908 


9,500 


46,163 1,041 


6,780 3,383 


Gas Lines Get 304,381 Tons 


Five major natural gas pipe line proj- 
ects with a total estimated construction 
cost of $281,024,000 have been given 
priorities assitance for purchase of line 
pipe for the fourth quarter of 1952, 
Deputy Petroleum Administrator J. Ed 
Warren announces. In addition a large 
number of smaller gas projects .also 
have been given priorities assistance by 
the Petroleum Administration for De- 
fense, he said. 

There were 136,800 tons of pipe allo- 
cated for the fourth quarter to the five 
major projects. 

Three of the projects are getting steel 
for the first time: 

1. Field gathering system and trans- 
mission line of Wilcox Trend Gathering 
System to supplement supplies to Texas 
Eastern Transmission Corporation for 
maintenance of their present transmis- 
sion system. 

2. Looping of the existing Texas-to- 
New England system of Tennessee Gas 
Transmission Company to provide addi- 
tional gas for New England, the Ap- 


Estimated cost—$3,000,000 

Estimated completion date—Ist qtr. 1953 
United States Pipe Line Company... . 

550 mi. 24 in. from Port Neches, Texas, to . 

Jackson, Tennessee, and 1045 mi. 22 in. 

from Jackson to Newark, New Jersey. 

a 365 mi. of various branch and feeder 

ines. 

Initial capacity—300,000 bbl Taal day 

Estimated cost—$141, 091, 

Estimated completion ore qtr. 1953 
Standard Oil Company (Indiana). 

316 mi. of 12 in. from Sugar Creek, 

Missouri, to Dubuque, Iowa. 

Initial capacity —40,000 bbl per day 

Estimated cost—10,430,000 

Estimated completion date—4th qtr. 1952 
The Texas Pipe Line Company (Evangeline 

System)..... 

196 mi. 16 in. from Port Arthur, Texas, 

to Baton Rouge, Louisiana. 

Initial capacity—96,000 bb! per day 

Estimated cost—$12,900,000 

Estimated completion date—2nd qtr. 1953 
Phillips Petroleum Company 

14 mi. 8in. and 22 mi. 6in. from Plymouth- 

Benedum Plant to Spraberry Plant in 

West Texas. 

Initial capacity—5,000 bbl per day 

Estimated cost—$1,015,000 

Estimated completion date—2nd qtr. 1953 
Salt Lake Pipe Line Company. 

329 mi. of 8 in. loops between Salt Lake 

City, Utah, and Boise, Idaho. 

Capacity increase—1 7,000 bbl per day 

Estimated cost—$8,000,000 

Estimated completion date—4th qtr. 1952 
Sinclair Pipe Line Company (Harbor 

Products). . 

90 mi. of 16 in. from Philadelphia area to 

New York Harbor area. 

Initial capacity—110,000 bb) per day 

Estimated cost—$8,911,000 

Estimated completion date—Ist qtr. 1953 
Bell Oil and Gas Company . 

145 mi. 6 in. and 8 in. from Ardmore, to 

Drumright, Oklahoma. 

Initial capacity—9, rs bbl a day 

Estimated cost— $3, 270 

Estimated completion cca 2nd qtr. 1953 
Indiana Farm Bureau Association, Inc. 

230 mi. 8 in. and 4 in. line from Mount 

Vernon, to Peru, Indiana. 

Initial capacity—12,000 bbl per day 

Estimated cost—$5,208,000 

Estimated completion date—2nd qtr. 1953 


Steel 


palachian area, and storage. 





319,50 — 20,000 
33,1 2,000 
28,45: 28.45) 

1,953 1,983 
20,290 3,390 
14,894 14,804 

9,006 3,550 

2,512 1,256 


3. Looping of a section of the exist- 
ing system of Pacific Gas and Electric 


Company to provide for 
Texas gas for California. 
Two other major projects 


additional 


had_ been 


given allotments of pipe earlier: 
1. Looping of the existing Texas-Cali- 
fornia system of the El Paso Natural 


Gas Company to provide add 
for California. 


itional gas 


2. Looping and extension of the 
Southern Natural Gas Company system 
for additional supplies to its entire mar- 


ket area. 


An additional 167,567 tons of pipe 
have been allocated to more than 400 


smaller projects, including 


gathering 


lines, distribution lines, other facilities, 
and MRO (maintenance, repair, and op- 


erations). 


Total pipe allocated to date for the 


quarter is 304,381 tons. 


Details of the five major projects 


given priorities assistance for 
quarter are the following: 














Estimated Estimated Capacity, 

Company cost completion date cu ft day 
Wilcox Trend Gathering System $ 10,090,110 4Q52 100,000,000 
El Paso Natural Gas sien 51,720,000 4Q52 200,000,000 
Tennessee Gas Transmission 128,216,000 4Q53 317,000,000 
Pacific Gas and Electric. . . 13,322,000 4Q52 100,000,000 
Southern Natural Gas 77,675,600 2Q53 350,000,000 
Total major projects $281, 023, 710 1,067, 000,000 


Other projects........... 


Total line pipe allocations 4th quarter 1952............... 


the fourth 


4th atr. line 
pipe require. 
20,952 tons 
20,505 
42,854 
17,000 
5,503 


136,814 
167 567 





Deliveries of the pipe are dependent on the continuing effects of the steel strikes. 
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Salt Lake Pipe Line 
Company Awards Contracts 


Award of contracts for construction 
of a 330-mile oil products pipe line from 
Salt Lake to Boise, Idaho, has been an- 
nounced by Salt Lake Pipe Line Com- 
pany. a subsidiary of Standard Oil Com- 
pany of California. rae 

First portion of the 8-in. line, from 
Salt Lake City to Juniper, Idaho, will 
be built by Macco Corporation of South- 
ern California. The remaining 200 miles 
to Boise will be built by Engineers Lim- 
ited Pipe Line Company of San Fran- 

0. 
a for the $8,000,000 project 
call for completion of the line by the 

the year. 
a had enh ago Salt Lake Pipe Line 
Company built its initial oil products 
line to Boise, and later extended it to 
Pasco, Washington. Pipe to be laid this 
fall will parallel the existing route, and 
its completion will boost a sme e 

ortation capacity between 
siete from 29,000 bbl to 39,500 bbl a 
day. With the addition of supplemen- 
tary pump stations it would be possible 
to raise this capacity to 45,000 bbl a 
i new pipe line will tie into existing 
take-off points along its route in Utah 
and Southern Idaho. 


Line Pipe Purchasers Not 
Required to File PAD-73 


Although Form PAD-73, which was 
used in reporting line pipe purchases, 
has been discontinued, the Petroleum 
Administration for Defense is still get- 
ting many requests from operators for 
the form, Deputy Petroleum Administra- 
tor J. Ed Warren says. Line pipe pur- 
chases now are reported through the 
filing of purchase orders, he pointed out. 

Form PAD-73 was sent to all gas op- 
erators who had received priorities 
assistance on large construction projects 
before May 19, 1952. ; 

Since Form PAD-73 was discontinued, 
PAD has requested all gas operators 
authorized to buy more than 50 tons of 
line pipe on any PAD-26 project or on 
a PAD-26LP application to file with the 
agency a copy of each purchase order 
for line pipe within 48 hours after mill 
acceptunce of the order. This procedure, 
Warren explained, keeps PAD informed 
of the flow of line pipe from the mills to 
the operators and makes unnecessary 
the use of Form PAD-73. 


Each copy of a purchase order sent 


to PAI) must show: (1) The PAD file 
number of the project on which the pipe 
isto be used; (2) the quarter in which 
delivery of the pipe is to be made; (3) 
the totsl tonnage on each, size of pipe 
to be delivered. 


Crutcher-Rolfs-Cummings 
Forms Supply Division 

Crut. her-Rolfs-Cummings, Inc., has 
annour ed the formation of the C-R-C 
Supply Division with offices at 7825 
Katy '.ad, Houston, Texas. A complete 
line of -.umps, valves, fittings, and hand 
tools i. -tocked. I. W. McKinney is man- 
ager « the new division. 


THE + 





Pipe Line News 





Trans Mountain to Be Completed Ahead of Schedule 


The Trans Mountain Oil Pipe Line 
between Alberta, Canada, and the Pa- 
cific Coast will be completed in August, 
1953, and crude oil should reach Van- 
couver through the pipe line during Oc- 
tober of next year, several months ahead 
of the originally contemplated comple- 
tion date. 

The initial tariff for transporting oil 
from Edmonton to Vancouver, based on 
present estimates of costs and a pres- 
ently indicated initial throughput of ap- 
proximately 75,000 bbl a day, will be 45 
cents per bbl. 

The loading charge at the Vancouver 
marine terminal of the pipe line com- 
pany is expected to be 24% cents per bbl 
for approximately half of the initial 
throughput, which will be exported by 
tankers from Vancouver to California, 
the Pacific Northwest, or other offshore 
points. 

These statements were made by Rob- 
ert L. Bridges, president of Trans Moun- 


‘tain Oil Pipe Line Company, following 


a meeting of the company’s board of 
directors held in Toronto. 

In making the announcement, Bridges 
emphasized that the proposed tariff rate 
is based on present estimated costs and 
on the quantities of crude oil currently 
indicated to be transported through the 
pipe line on its completion. As the crude 
oil to be transported materially in- 
creases in quantity, the tariff rate per 
barrel may be lowered still further. 

“Construction is proceeding accord- 
ing to schedule,” Bridges said. “As of 
the end of August, 1952, approximately 
150 miles of the 711-mile pipe line had 
been welded. Welding is currently pro- 
ceeding at the rate of approximately 3 
miles per day. By the end of the con- 


struction season this fall, between 330 
and 400 miles of the pipe line should 
be welded.” 

Next summer Trans Mountain plans 
to have five to seven pipe line spreads 
along the route, compared with three 
this past summer and five this fall. The 
number of spreads during 1953 required 
to complete the pipe line in order to 
have it completed in August next year 
will be determined this winter, and will 
depend on how late fall weather con- 
ditions will permit the spreads now on 
the line to continue to work economi- 
cally. 

One of the three spreads operating 
this summer has been working from a 
point east of Vavenby, British Colum- 
bia, eastward toward Blue River, British 
Columbia. Shortly, this spread will go 
back to its starting point near Vavenby 
and proceed westward through Black 
Pool, British Columbia, toward Kam- 
loops, British Columbia. The other two 
spreads started ftom Grantbrook, A\- 
berta, near the summit of the Canadian 
Rockies—one working eastward through 
Jasper, Alberta, toward Edson, Alberta, 
and the other westward through Vale- 
mount, British Columbia, toward Blue 
River. Two additional spreads are get- 
ting under way this month—one working 
westward from Chilliwack, British Co- 


lumbia, toward Hope, British Columbia, 


and the other from Acheson, Alberta, to 
Edmonton, ‘Alberta. 

The area to be constructed during 
1953 consists of stretches from the vicin- 
ity of Acheson to Edson, west of Vale- 
mount to Blue River, east of Kamloops 
through Merritt, Coquihalla to Hope, 
and from Chilliwack to Burnaby out- 
side of Vancouver. 


Sunray Consolidates Pipe Line Systems 


The various pipe line systems of Sun- 
ray Oil Corporation and its subsidiary 
pipe line companies have been consoli- 
dated into one operating division of the 
company’s manufacturing, sales, and 
pipe line department, according to an- 
nouncement by H. W. Manley, vice 
president in charge. Purpose of this con- 
solidation is to obtain a more uniform 
and efficient operation of all pipe line 
systems operated by Sunray. 


J. R. (Dick) Ellis has been named 
division manager of Sunray’s new pipe 
lines and terminals division, and R. E. 
Sleppy will be assistant manager of this 
division. 

Superintendents of the various Sunray 
pipe line segments will be as follows: 
George Martin, superintendent of Sun- 
ray Coastal Pipe Line Company, Vic- 
toria, Texas; R. T. Plaisance, superin- 
tendent of Sunray Pipe Line Company, 
Bristow, Oklahoma; C. V. Bishop, chief 
operator, Sunray Oil Corporation’s Dun- 
can-Allen utilities pipe line, Wynne- 
wood, Oklahoma, and M. E. Carroll, 
chief operator, Duncan, Oklahoma; R. 
E. Gilmore, superintendent, Allen pipe 
line gathering system, Allen, Oklahoma; 
George Vaughn, superintendent of 
Velma pipe line gathering system, Vel- 





-fROLEUM ENGINEER, October, 1952 


ma, Oklahoma. Joe Kanive is foreman 
of the Sunray Coastal Pipe Line Com- 
pany segment at DeQuincy, Louisiana. 


Safety Winners Honored | 


H. C. Price Company, pipe line con- 
structors of Bartlesville, Oklahoma, gave 
a dinner party at Dyersburg, Tennessee, 
on September 4 for foremen and key 
personnel of its Spread Two in recogni- 
tion of their record-breaking safety 
achievements during the past year. 

The spread was awarded a bronze 
plaque for having established the lowest 
accident frequency record among Price 
construction crews. The spread’s new 
superintendent, R. L. “Bob” Ezell, also 
was honored for having directed his 
welding crew through 100,000 man- 
hours without a disabling accident. 

Ezeil received a Remington automatic 
shotgun from the Price company for 
having compiled the amazing total of 
117,434 accident-free man-hours while 
serving as foreman of the welding gang. 

Spread Two established a 20.4 acci- 
dent frequency per million man-hours 
worked during last year’s construction 
season. This compared with the com- 
pany-wide average of 43.7 accidents per 
million man-hours. 
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Cleaner Pipelines Co. 


1900 Armour Rd., No. K. C. 16, Mo. 





Efficient cleaning pays off in 
increased gas volume. 





Internal Pipeline 
Cleaning Equipment: 


Expansible cleaners 
Spring loaded cleaners 
Flexible spiral brushes 

Squeegees 





Pipeline Accessories: 

Night caps 

Tipton Pipe clamps 

Pipe hooks & tongs 

O. D. Windmaster 

Tipton hi-pr patches 

Bevelling machines 

Pipeshiner brushes 
Pipe dollys 

Rubber scraper cups 





All items in stock 


(Write for catalog) 














LONE STAR IS 


EQUIPRED TO HANDLE 
eh a 24: PIPE PROJECT! 
Co 





CONS TORS 


Poul R. Halbert N. K. McFarland 
J. K. Little 


Offices — 1014 Mercantile Bank Building 
Warehouse — 10301 Shady Trail 
DALLAS, TEXAS PHONE PR-1603 
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News 


An expansion goal for the gas utility 
industry for 1953, expressed in mileage 
of pipe lines to be constructed in that 
year, has been announced by the De- 
fense Production Administration, as fol- 
lows: 

Large pipe _ 7,200 miles 

Small pipe _____ 17,700 miles 

DPA explained that large pipe is de- 
fined as having an outside diameter of 
16 in. or over. Such pipe generally is 
used for transmission lines. For this goal 
the average outside diameter of pipe is 
figured at 20 in. and the average weight 
as 207.5 net tons per mile. The 7200 
mileage figure is equivalent to approxi- 
mately 1,494,000 tons of pipe. 

Small pipe, that having outside diam- 
eter of under 16 in., generally is used 
for field, gathering, and distribution pur- 
poses. For this goal the average diameter 
is 65% in. and the average weight 39.5 
tons per mile. The 17,700 mileage figure 
is equivalent to approximately 699,000 
tons of pipe. 

DPA said no exact statistical basis is 
available for comparing the 1953 ex- 
pansion goal with previous years, but 
said that gas industry statistics reported 
total miles of utility gas main had in- 
creased from 387,500 in 1950 to 406,800 
in 1951, an increase of 19,100 miles. 

Natural gas mains increased from 
314,500 to 342,400 miles. Manufactured 
gas mains decreased from 55,400 to 


John Merriam to Board of 


John Merriam, president of Northern 
Natural Gas Company, has been elected 
to the board of directors of the Calgary 
and Edmonton Corporation, Ltd., of 
Winnipeg, Canada, large holder of nat- 
ural gas, oil, and mineral rights in the 
Province of Alberta. Merriam is the only 
United States citizen on the board; 
others are from Canada and England. 

The Canadian company has the nat- 
ural gas, oil, and mineral rights to more 
than a million acres in Alberta includ- 
ing about half of the acreage in the im- 
portant Pincher Creek gas field under 
lease to the Canadian Gulf Oil Company. 
This Pincher Creek gas may eventually 
find its way into Northern’s pipe line 
system. Northern has a contract to pur- 
chase natural gas from Western Pipe 
Lines of Canada who is negotiating to 
purchase Pincher Creek gas from the 
Canadian Gulf Oil Company. The Pin- 
cher Creek gas reserve is estimated at 
one and a half trillion cubic feet. 

Northern now has an application 
pending before the Federal Power Com- 
mission for permission to construct a 
line from the Canadian border to the 
Minneapolis and St. Paul area, the 
northern terminus of Northern’s pipe 
line system. Western Pipe Lines Com- 
pany is seeking a permit to export nat- 
ural gas from the Province of Alberta. 

For many years the Calgary and Ed- 
monton Corporation leased its rights to 
other companies, retaining royalties on 
production, but more recently has sup- 
plemented this with activity on its own 
behalf in the exploration and develop- 
ment of other properties in association 








24,900 Miles Gas Lines Goal for 1953 


36,500 miles. Mixed gas mains incre..sed 
from 12,000 to 22,100 miles. Liqu: ‘ied 
petroleum gas mains remained the «ime 
at 5600 miles. 

The expansion goal is based on ‘lata 
submitted by the Petroleum Admini: tra- 
tion for Defense. Total estimated ~ ales 
of all types of gas by all gas utilit!+s jn 
millions of therms follow: 

1952 1953 1954 1955 
56,596 62,199 66,179 69.798 

These figures represent percentage 
increases over 1952 as follows: 1953, 10 
per cent; 1954, 17 per cent, and 1955, 
23 per cent. 

Total requirements of natura! gas 
alone of all gas utilities are estimated in 
billions of cubic feet as follows: 

1952 1953 1954 ~* 1955 

6,060 6,750 7,191 7,563 

These figures represent percentage 
increases over, 1952 as follows: 1953, 11 
per cent; 1954, 18 per cent; 1955, 25 
per cent. 

Expansion goals provide the basis by 
which the government can assist in the 
achievement of the needed expansion 
through accelerated tax amortization or 
other means. 

Establishment of a goal does not con- 
stitute a commitment to supply con- 
trolled materials as of any given quar- 
ter. The actual allotment in each quar- 
ter will be conditioned by available sup- 
ply and competing demands. 


Canadian Corporation 


with the Anglo-Canadian Oil Company 
and the Home Oil Company. 

Besides the Pincher Creek fields, Cal- 
gary and Edmonton has interests in 
many other gas and oil bearing areas 
of Alberta, including the important Tur- 
ner Valley area, where the company has 
royalty interests in 71 oil wells and 19 
gas wells. 


R. P. Lennart President 
Tulsa Pipe Liners Club 


R. P. Lennart, supervisor of oil move- 
ments, Service Pipe Line Company, 
Tulsa, Oklahoma, was elected president 
of the Pipe Liners Club of Tulsa at the 
September dinner meeting. D. B. Good, 
chief engineer, The Texas-Empire Pipe 
Line Company, Tulsa, was chosen vice 
president; G. P. Jennings, superintend- 
ent of operations, prodficts transporta- 
tion, Phillips Pipe Line Company, 
Bartlesville, treasurer, and Ben | 
Leuty, assistant chief engineer, Cities 
Service Pipe Line Company, Bartles- 
ville, secretary. 

New directors are F. C. Whiteside, 
Continental Pipe Line Company, Ponca 
City; V. J. Sittel, Service Pipe Line 
Company, Tulsa, and George B. Ran- 
dels, Interstate Oil Pipe Line Company, 
Tulsa. Holdover directors are A. 
Newberg, Service Pipe Line Company, 
Tulsa, and J. D. Jones, Gulf Refining 
Company, Tulsa. 

Officers whose terms expired were 
Whiteside, president; Lennart, vice 


president; Good, secretary, and ‘eaty, 
treasurer. 
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News 


Texas Gas Bond Sale to Finance New Construction 


Texas Gas Transmission Corporation has announced comple- 
tion of the sale of $37,000,000 of first mortgage 4 per cent pipe 
line bonds to a group of 14 institutional investors. Sale of $24,- 
000,000 of the bonds has just been made. The first $13,000,000 
of the issue was sold last February to the same 14 investors. 

W. T. Stevenson, president of Texas Gas, said $33,700,000 of 
the funds realized from the bonds will be used to finance the 
company’s new 408-mile 26-in. natural gas pipe line now under 
construction, as well as the installation of additional horse- 
power at its compressor stations at Jeffersontown and Hardins- 
burg, Kentucky, and Bastrop, Louisiana, and construction of 
new compressor stations near Dillsboro, Indiana, and Shreve- 
port, Louisiana. 

The remainder of the proceeds will be applied by Texas Gas 
toward the cost of construction last year of a 26-in. supply line 
from Bastrop, Louisiana, to Eunice, Louisiana. 











Clip This Coupon for Your FREE Copy 
of WELD+ ENDS “installation Tips” 


“Installation Tips" describes how safe, economical WELD+-ENDS are 
used for repairing pipeline breaks. See for yourself how easy it is 
to rejoin pipeline sections with WELD-++ENDS ...in a matter of min- 
utes, with full pressure resumed immediately! Use handy coupon for 
a free copy of this interesting pamphlet. 


PIPE LINE DEVELOPMENT COMPANY 
2536 Euclid Avenue Cleveland 15, Ohio 





Send me a copy of WELD+ENDS Installation Tips 




















Affords Faster. 
Smooth Bends 












Cinch standard equip.’ 
ment now offers an 
improved hydraulic 
system and new 
wedge-type pin-ug 
slide for greater dura- 
bility and speed. If 
desired, even faster, 
easier maneuvering 
can be obtained with 
Athey tracks and hy- 
draulic lift tongue, f 
= or ft on = f 


7050 Long Drive— 
Houston 17, PIPELINE EQUIPMENT, Inc. 


Contractors swear by Cinch 
“Smooth Bend” Pipe Benders for 
dependability and uninterrupted 
service. Cinch Pipeline Equipment 
provides the most up-to-date 
equipment and expert mainte- 
nance. 











Texas 
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These Fram Filcron Filters clean about 100 gallons 
of oil an hour at temperatures of 150-160 degrees 
for INVADER’S 180 hp Superior Diesel Engine. 


“| rate FRAM 100% 


for any diesel owner!’’ 


says fishing boat engineer 


Fram Filcron Filter installation guards diesel engine 
of fisherman Invader of New Bedford, Mass., from 
costly and dangerous power stoppage due to oil con- 
taminants . . . wins praise of boat’s engineer, Arnold W. 
Bower. Without dependable diesel operation, fishing 
trips are unprofitable . . . and in bad weather uninter- 
rupted power is vital to boat’s safety. 

Fram Filters contribute to Invader’s profits by reducing 
down-time . . . keeping the Invader at sea for maximum 
lengths of time under all conditions. And the cost of 
Fram protection is small. Mr. Bower states, “‘replacing 
one essential bearing would be more than a year’s 
filtering cost. I rate Fram 100% for ANY diesel owner.” 


Solve Your Filtering 
Problems with FRAM! 


Whatever your filtering problem—lube or fuel—Fram 
Filters are the solution. Let Fram’s Engineering 
Department PROVE that Fram Filters remove ALL 
engine-killing contaminants one micron (.000039”) 
and larger . . . resulting in less down-time, lower 
operating costs for you. Make your diesels produce 
at lowest possible cost . . . write TODAY to the Fram 
Corporation, Providence 16, R. I. In’ Canada: J. C. 
Adams Co., Ltd., Toronto, Ontario. 


FRAM filcion 


THE MODERN OIL FILTER 
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News 


Edwin L. Hall Awarded 
Walion Clark Medal 


For his contributions to the gas indus- 
try in the United States, Edwin Loy 
Hall of Cleveland, Ohio, will be awarded 
a Walton Clark Medal by The Franklin 
Institute of the State of Pennsylvania. 
Hall is director of the testing labora- 
tories of the American Gas Association. 


Formal presentation of the award will 
be made at the Institute’s Medal Day 
ceremonies in Franklin Hall on October 
15. 


The citation accompanying the medal 
states that it was awarded to Hall “in 
consideration of his many contributions 
to the gas industry, in the improvement 
of old processes for gas manufacture, 
for the development of new processes 
for the production of valuable by-prod- 
ucts by the pyrolysis of petroleum oils, 
and for the invention of a new and more 
efficient process for the production of 
high heating value gas as a substitute 
for natural gas.” 


Hall has devoted his entire profes- 
sional life to the gas industry. Born in 
1902 in Canton, Ohio, he was graduated 
from Ohio State University in 1924 with 
a degree of BS in metallurgical engi- 
neering. After working for the United 
Gas Improvement Company in Phila- 
delphia and the Syracuse Lighting Com- 
pany in Syracuse, New York, he subse- 
quently was research engineer for 11] 
years for the United Gas Improvement 
Company. For the next 5 years he was 
in charge of the Manchester, New 


Hampshire, Gas Company as treasurer; 
clerk, and manager. 

From 1945 to 1947 he was secretary- 
coordinator of the Gas Production Re- 
search Committee of the American Gas 
Association. From 1947 to date he has 
been director of their Laboratories in 
Cleveland, Ohio, and Los Angeles, Cali- 
fornia, and since 1950 has been assist- 
ant managing director of AGA. 


Continental Announces 
Completion of Line 


Continental Pipe Line Company, a 
subsidiary of Continental Oil Company, 
has announced completion of an 8-in. 
105-mile pipe line extending from the 
Rincon field in Starr County, Texas, to 
Port Isabel, Texas. 

The new line replaces a 51-in. line 
that was in operation for many years. 
It has a capacity of 17,000 bbl a day and 
is moving crude oil from the Rincon 
area near Rio Grande City, through Mc- 
Allen to Port Isabel. 

In addition, stabilized casinghead 
from a cycling plant near McAllen, and 
crude oil from the McAllen area, are 
transported to Port Isabel for the Tay- 
lor-Mayfair Company. 

Rice Institute, Houston, has a one- 
half interest in the line. E. J. Burkman 
of McAllen is district superintendent for 
Continental Pipe Line in the area. 

There are about 192 producing oil 
wells in the Rincon field, which was dis- 
covered in 1938. Of this number, Con- 
tinental Oil Company operates 183 of 
the wells. 





| ‘& J. Gates 


Pipe Linings Inc. Appoints 
Southwestern Representative 


Appointment of A. J. Gates as south- 
western representative has been an- 
nounced by Robert C. Sargent, executive 
vice president of Pipe Linings, Inc., Los 
Angeles service organization for the con- 
crete lining of pipe lines “in place.” 

Gates, whose headquarters will be 
maintained at Ruidoso, New Mexico, 
brings to Pipe Linings 25 years’ expe- 
rience in water supply and distribution 
work, both ground and surface. He for- 
merly was assistant city engineer of 
Wichita Falls, Texas; superintendent 
and engineer for the Wichita Falls water 
department; business manager for Mid- 
land, Texas, and also was connected 
with Joe E. Ward, Wichita Falls consult- 
ing engineer. He is a member of Ameri- 
can Water Works Association and of 
the American Society of Civil Engineers. 











Line Felt. 
Line Felt. 


Pipe Line Felt. 


such as hair. 





Nicolet Perforated 15+ Asbestos Pipe 
Nicolet Medium Weight 8+ Asbestos 


Other weight felts which are available 
because Nicolet is a custom manufac- 
turer of Felt Products. 


Nicolet Asbestos Pipe Line Felt has the minimum 
organic content and application strength is ob- 
tained without the use of organic reinforcements, 


Write for your copy of the New Nicolet Catalog 
ALL INQUIRIES WELCOME 


NICOLET INDUSTRIES, INC. 


QUALITY MANUFACTURER OF 
NICOLET ASBESTOS PIPE LINE FELT 


Make Nicolet Regular 15+ Asbestos Pipe 


MANUFACTURED BY: 


- MICOLET INDUSTRIES, INC. 


New York 5S.N.Y 





DISTRIBUTED py. 

MIDDL ee 

mane EST COATING & sup 
ox 153 - Jas 
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ALCO AIRCOOL 


SOLVE ALL 


Ina typical high-pressure gas compressor station, two 
ALCO Aircoolers shown in the illustration perform 
four major cooling duties: (1) engine lube oil cool- 
ing (2)engine jacket water cooling (3) gas intercool- 
ing (4) gas aftercooling. 

Versatile ALCO Aircoolers are particularly effective 
in this type installation because they are designed to 
give long, efficient performance. Such troubles as 
scale, costly water treatment and other cooling 
problems are eliminated. . 


The heart of the ALCO Aircooler is the ALCO fin 
tube, which provides an extended outside surface for 
maximum heat transfer efficiency, coupled with low 
ar-flow resistance for economy in operation. A con- 
tinuous helically wound copper fin 1s bonded to the 
tube with lead-tin alloy, and the external tube surface 
is coated with this alloy to improve atmospheric cor- 
fosion resistance. The entire unit is quickly and 
tasily assembled in the field. 


To put all these money saving features to work for 
you, call your nearest ALCO Sales Engineer at 

umont, Chicago, Houston, Los Angeles, New 
York or Tulsa for more information or 


Send Coupon for ALCO Aircooler Bulletin. 


ee 


COOLING PROBL 












ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 


Plants: Dunkirk, New York © Beaumont, Texas 


in step with fomorrow— ALCO Aincooters, Heat Exchangers, 
Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 


ALCO PRODUCTS DIVISION ; 
AMERICAN LOCOMOTIVE COMPANY 
Schenectady, N. Y. 


Gentlemen: Please send me the ALCO Aircooler Bulletin. 
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Southern Natural to 
Install New Facilities 


The Federal Power Commission has 
authorized Southern Natural Gas Com- 
pany, of Birmingham, Alabama, to con- 
struct pipe line facilities, estimated to 
cost $9,265,000, which will increase the 
delivery capacity of its natural gas trans- 
mission system to approximately 670,- 
000,000 cu ft a day, an increase of 115,- 
000,000 cu ft daily over the presently 
authorized sales capacity. 

The new facilities, to be located in 
Alabama, Georgia, Mississippi, and 
Louisiana, will include three compressor 
stations with a total of 19,450 hp and 
approximately 60 miles of various size 
pipe lines. 

The new compressor stations will be 
in Jefferson Davis and Clarke counties, 
Mississippi, and Hale County, Alabama. 
The pipe line construction includes a 
20-mile supply line in Ouachita Parish, 
Louisiana ; 33 miles of triple loop line in 
Ouachita and West Carroll parishes, 
Louisiana, and 7 miles of triple loop 
line in Sharkey County, Mississippi. 

The project represents in part a modi- 
fication of facilities previously author- 
ized by the commission (in Docket No. 
G-1308), including the construction of 
about 40 miles of line in lieu of 35 miles 
of pipe and 6600-hp in additional com- 
pressor units. The FPC also approved 
Southern Natural’s plan not to construct 
about 93 miles of pipe line, a 1600-hp 
compressor station, and 1200 additional 
hp at an existing station, as authorized 
in the earlier proceeding. 


Cost of El Paso Projected 
Work Totals $176,250,000 


El Paso Natural Gas Company, of El 
Paso, Texas, has filed two applications 
with the Federal Power Commission pro- 
posing the construction of pipe line fa- 
cilities in Texas, New Mexico, and Ari- 
zona to increase the daily delivery capac- 
ity of its system by a total of 400,000,000 
cu ft for use by customers in Texas, 
New Mexico, Arizona, and California. 

The construction proposed in the two 
applications includes a total of approxi- 
mately 822 miles of main transmission 
loop line and is estimated to cost about 
$176,250,000. 

In one of the applications, (Docket 
No. G-2044) , El Paso is seeking author- 
ity to build about 725.7 miles of main 
transmission loop line and a total of 
37,400 main line compressor horse- 
power. The facilities would provide for 
delivery from the Permian Basin in 
southeast New Mexico and West Texas 
of an additional 300,000,000 cu ft of 
natural gas a day. Two hundred million 
cubic feet of this gas would be for joint 
use by Southern California Gas Com- 
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pany, of Los Angeles; Southern Coun- 
ties Gas Company of California, also of 
Los Angeles, and Pacific Gas and Elec- 
tric Company, of San Francisco. The re- 
maining 100,000,000 cu ft would go to 


present. customers in Arizona, New ' 


Mexico and Texas. 

This proposed project also would in- 
clude about 181 miles of field transmis- 
sion lines; 124,100 hp in field compres- 
sor stations, and purification, dehydra- 
tion and amine recovery plant additions. 
Total estimated cost of the facilities cov- 
ered by this application is $140,250,000, 
a $2,500,000 for working cap- 
ital. 

The other application (Docket No. G- 
2043) requests authorization for the con- 
struction of about 96.6 miles of main 
transmission loop line; 7500 hp in main 
line and 5500 hp in field compressor sta- 
tions; dehydration and gasoline absorp- 
tion plant additions, and field gathering 
system extensions. Estimated cost of 
these facilities is $36,000,000, including 
$500,000, for working capital. 

The construction proposed in this ap- 
plication would provide for the delivery 


from the San Juan Basin of northwest 


New Mexico and southwest Colorado of 
an additional 100,000,000 cu ft of nat- 
ural gas a day for use jointly by the 
three California customer companies. 


FPC Postpones Hearing on 
Gas Export to Canada 


The Federal Power Commission post- 
poned without date the hearing that had 
been scheduled to begin September 15 
in Washington, D. C., on applications by 
Tennessee Gas Transmission Company, 
of Houston, Texas, and Niagara Gas 
Transmission, Ltd., of Toronto, Canada, 
which are seeking authority to export 
natural gas from the United States for 
ultimate consumption in eastern On- 
tario, Canada. 

The commission said that both com- 
panies had failed to supply certain data 
that had been requested. The FPC 
pointed out that in an earlier case it had 
stated that in any future proceedings 
Tennessee would be required to present 
evidence showing a complete system de- 
liverability study on a year-by-year 
basis, in applications involving a mate- 
rial increase in its total system deliver- 
ability capacity. 

The commission said it had requested 
Tennessee to submit by September 5 
such a deliverability study along with 
other pertinent data, and also had asked 
Niagara to submit certain pertinent data 
by.September 1. As all of this required 
data has not been provided, the FPC 
said, it “is necessary and appropriate 
for an expeditious hearing” ... to post- 
pone the September 15 hearing to a date 
to be fixed by further order. 
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Texas Eastern Revises 
Its Pipe Line Proposal 


Texas Eastern Transmission Cv; pora- 
tion, of Shreveport, Louisiana, hes filed 
an amended application with the Fed. 
eral Power Commission in connection 
with its proposal to construct a 315-mile 
natural gas transmission line extending 
from a point near Provident City, La. 
vaca County, Texas, to Castor, in Bien. 
ville Parish, Louisiana. 

The changes included in the amended 
application provide for the transporta- 
tion of 140,000,000 cu ft of natural gas 
a day through the proposed facilities in- 
stead of the 200,000,000 cu ft originally 
proposed. The estimated cost of the fa- 
cilities has been changed from $25,943, 
079 to the presently proposed figure of 
$23,283,540. 

In addition, the 5500-hp compressor 
station proposed in the original applica- 
tion would not be built, and the wall 
thickness of the 315 miles of 24-in. pipe 
would be decreased slightly. 

As proposed in the original applica- 
tion, the additional supplies of natural 
gas still would be used in carrying out 
previously authorized service. The 
sourthern terminus of the line, Texas 
Eastern said, is in one of the major gas 
producing areas of the Southwest, which 
is being actively developed for addi- 
tional production. Texas eastern now 
purchases gas produced in this area, and 
said it is making arrangements for ad- 
ditional supplies there and in adjoining 
areas. 


Proposed Facilities Would 
Serve Storage Field 


United Fuel Gas Company, of Charles- 
ton, West Virginia, has applied to the 
Federal Power Commission for authority 
to construct natural gas pipe line facili- 
ties in West Virginia to help expand the 
company’s underground natural gas 
storage operations. 

The project, estimated to cost $6,088,- 
890, would include 50.5 miles of pipe 
line, and a 2640-hp compressor station. 
The company also proposes, at an esti- 
mated cost of $1,885,800, the acquisition 
of leaseholds, drilling of wells, and in- 
stallation of well and field lines in con- 
nection with the initiation of operations 
of a proposed new storage pool. 

The proposed compressor station 
would be in Wood County, West Vir- 
ginia, at an existing storage pool, and 
the new pipe line would extend south 
from the compressor station to the com- 
pany’s existing Lanham station in Put- 
nam County, West Virginia. These {acili- 
ties would be used to transport and com- 
press gas for injection in and with- 
drawal from the existing storage pool, 
and the new proposed storage poo! 
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when your : pipe lines are protected with a 





° ah a 
» 
NO-OX-ID : combination : 
e 
Here’s how to save 3-ways with NO-OX-ID: e 
e 
1. NO-OX-ID weighs less and covers more pipe per pound than . 
other materials, which means substantial savings in freight be 
and handling costs. ° 
2. With NO-OX-ID you coat more feet of pipe per man-hour e 
because you are handling less material and pipe line crews > WRITE FOR 
prefer working with NO-OX-ID. . BULLETIN 
3. NO-OX-ID applications require less equipment in the field ; 
—fewer “dope” kettles, trucks and “cats” mean reduced con- : Cet thks tataseliattve; Wectwrated book, 
struction costs. . “Protecting Underground Pipe from 
You can have NO-OX-ID’s superior protection and this 3-way Ps Corrosion with NO-OX-ID and 
Saving, too, in a coating combination designed to fit the require- he NO-OX-Dized Wrappers. aN 
ments of your job. Consult your Dearborn engineer for specific . sae 
advantages accruing to users of NO-OX-ID pipe line coatings. a a 
* 
DEARBORN CHEMICAL COMPANY e Dearborn Chemical Company, Dept. PE 
Merchandise Mart Plaza * Chicago 54, Illinois : Merchandise Mart Plaza, Chicago 54, Ill. 


Underground Pipe from Corrosion with 
NO-Ox-ID and NO-Ox-IDized Wrappers.” 





1 
| 
| 
| Please send me a copy of “Protecting 
| 
| 
I 


NI and cane aie adele mies eee nie an eS 8's 


a |) a! GOMPEN oc svccsccccccvescccsscveverooes 
IRON + = RUST sos Sin naa 
THE ORIGINAL RUST PREVENTIVE | ee 


ae 
= SS GS 





THE PE (ROLEUM ENGINEER, October, 1952 To obtain more information on products advertised see page E-61 D-63 


























































































































Pipe Line Projects 


Underground Storage 
Project Gets Approval 


The Federal Power Commission has 
approved the first stage of the develop- 
ment of an underground storage area 
for natural gas in Kankakee and Iro- 
quois counties, Illinois, by Natural Gas 
Storage Company of Illinois, of Chicago, 
Illinois. 

The project, which is estimated to 
cost initially $17,000,000, will be used 
to store natural gas for the account of 
Natural Gas Pipeline Company of 
America and Texas IIlinois Natural Gas 
Pipeline Company, both of Chicago. 
The three companies are subsidiaries of 
Peoples Gas Light and Coke Company, 
also of Chicago. 

The storage company plans to develop 
the project over a five-year period, but 
the application approved by the com- 
mission requested only authority for the 
construction and operation of facilities 
required in the first year. 

The company estimates that 150,000,- 
000 cu ft of gas a day will be delivered 
from storage during the 1953-54 winter 
season, and that up to 1,500,000,000 
cu ft a day ultimately will be delivered 
during peak periods. 

The initial project includes the drill- 
ing of 25 wells and the construction of 
16.7 miles of 30-in. pipe line to transport 
gas to storage during summer and from 
storage during winter. The project, in 
its first stage, also will include a 10,000- 
hp compressor station; a dehydration 
plant; approximately 8.75 miles of well 





WILKINSON 
LINE LOCATOR 


Predetermines exact position 
and depths of pipes, cables, drains, etc. 










’ Real 
Insurance One- 
against Man 
delay One- 


and 


Designed 





Built , 
. ia 
satisfy speroeaeg 
locating. 


Wilkinson Products Co. 


Originators of small, light 
all-purpose locators 
3987 Chevy Chase Drive 
Pasadena 3, Calif. 
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lines; 25 well meters; one main storage 
meter, and other auxiliary and appur- 
tenant facilities. 

In the later stages of development of 
the project, the company plans to con- 
struct second and third 30-in. pipe lines, 
about 43 miles in length, and to drill 25 
additional wells. The company estimates 
that over the five-year period of develop- 
ment, a total investment of about $42,- 
000,000 will be needed. 

The FPC’s order specifies that the 
authorization covers only the first stage 
of the development and that no subse- 
quent stage of development shall be 
undertaken without commission authori- 
zation. 


Temporary Authority Given 
For Compressor Stations 


The Federal Power Commission has 
granted temporary authorization to At- 
lantic Seaboard Corporation, of Charles- 
ton, West Virginia, to construct and op- 
erate a total of 7640 hp at two new com- 
pressor stations in West Virginia, and 
for United Fuel Gas Company, also of 
Charleston, to construct storage facili- 
ties in West Virginia. 

The commission, however, denied a 
request by Central Kentucky Natural 
Gas Company, also of Charleston, for a 
temporary certificate for the construc- 
tion of about 9 miles of pipe line in Ken- 
tucky to increase its capacity to deliver 
gas to the Cincinnati, Ohio, area. All 
three companies are Columbia Gas Sys- 
tem subsidiaries. 

Atlantic Seaboard’s two new compres- 
sor stations will be built on its 26-in. 
main transmission line extending from 
Cobb, West Virginia, to Rockville, Mary- 
land. One station will have a capacity of 
5000 hp and the other, 2640 hp. The 
facilities will be used to transport in- 
creased volumes of natural gas to exist- 
ing customers. 

United will build a total of 21.5 miles 
of pipe line and 4840 hp in compressor 
capacity. The project will expand the 
company’s underground gas storage op- 
erations and protect and replace exist- 
ing transmission facilities. United plans 
to acquire and activate 2 additional 
pools in Wood and Upshur counties, 
West Virginia, and to construct addi- 
tional facilities on its system in the gen- 
eral area of Charleston. 


New Line Would Serve 
Northwest Georgia Areas 


Construction of a 70-mile system to 
supply natural gas to four communities 
in northwest Georgia has been proposed 
in an application filed with the Federal 
Power Commission by Chattahoochee 
Natural Gas Company, of Birmingham, 
Alabama. 

The application says that Southern 
Natural Gas Company, also of Birming- 
ham, has agreed to supply Chattahoo- 
chee with 7,450,000 cu ft of natural gas 
a day. 

Chattahoochee’s proposed system 
would connect with Southern Natural’s 
facilities at a point in Floyd County, 
Georgia, and would serve Trion, Sum- 
merville, LaFayette, and Dalton, Geor- 
gia. Estimated cost is $1,533,254. 









Pacific Northwest Files 
Second Amended Propos::| 


Pacific Northwest Pipeline Ce-pora. 
tion, of Houston, Texas, has filed a sec. 
ond substitute application with the Fed. 
eral Power Commission, proposing to 
construct a natural gas transmission sys. 
tem extending from the San Juan Basin 
in New Mexico and Colorado to market 
areas in the Pacific Northwest. 

The proposed system would include 
approximately 1384 miles of main trans- 
mission line, and 316 miles of spur and 
lateral lines. Estimated overall capital 
cost of the project is $179,000,000. The 
system would have a daily capacity of 
approximately 314,000,000 cu ft of nat- 
ural gas. 

The main line would originate near 
Ignacio, Colorado, and extend across 
Utah, Idaho, and Oregon with its ter- 
minus near Bellingham, Washington. 
Laterals and spurs would extend off the 
main line to Pocatello, Idaho, and to 
Walla Walla, Spokane, and a point near 
Hanford and Yakima, Washington. 
Eight compressor stations, having a total 
installed horsepower of 61,000, would 
be situated along the system in Colo- 
rado, Utah, Idaho, and Oregon. 

The system would serve markets in 
Washington, northern Oregon, Idaho, 
and Utah. The company would make 
natural gas available to utilities that 
serve various cities in these states, in- | 
cluding Salt Lake City and Brigham, 
Utah; Pocatello, Twin Falls, Boise and 
Nampa, Idaho; Pendleton, The Dalles 
and Portland, Oregon; and Walla 
Walla, Spokane, Hanford, Yakima, 
Kelso, Olympia, Tacoma, Seattle, Eve- 
rett, and Bellingham, Washington. 

In its original application, filed in 
June of, 1950, Pacific Northwest pro- 
posed to build a 2175-mile pipe line sys- 
tem that would have linked the Texas 
gas reserve areas with gas fields in Al- 
berta to serve the Pacific Northwest. 
This proposal was revised by the com- 
pany last March, when it filed its first 
amended application proposing the con- 
struction of about 757 miles of pipe line, 
mainly in Washington, to serve markets 
in the Pacific Northwest with natural 
gas imported from Canada, while at the 
same time exporting an equal amount of 
United States gas back across the bor- 
der near River Rouge, Michigan, for 
consumption in Canada. 


Cities Service to Add 
Compressor Horsepower 


The Federal Power Commission has 
received an application from Cities 
Service Gas Company, of Oklahoma 
City, Oklahoma, requesting authoriza- 
tion for the installation of a total of 
11,400 hp at one existing and one new 
compressor station on the companys 
natural gas pipe line system in Kansas. 

The company proposes to construct 
three 1600-hp units at is Greensburg 
compressor station in Kiowa County, 
and six 1100-hp units at a compressor 
station in Harvey County. Total esti 
mated cost of the project is $2,781,000. 
Facilities would be used to help meet de- 
mands on Cities Service Transmission. 
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POSITIVE OPERATION 


GUARANTEED 
of WITH THE NEW 


w-K-M Lovelock DESIGN 

































Leverlock operation combined with the basic W-K-M 
Through-Conduit, expanding gate design provides 
a pipeline valve whose performance is unequalled 
in the most extreme service. Sure lever-action ex- 
pansion guarantees that W-K-M Valves will always 
open or close freely regardless of service condi- 

Fig. 1 Fig. 2 Fig. 3 tions. Leverlock Operation and other advantages 


The Leverlock Assembly Is @ mechanical device which positively such as vapor-tight seal against both seats, the 


has holds the gate and segment in neutral position while the valve is ability to maintain and overhaul on the line, no- 
ities ae opened or closed, and permits expansion of the gate assem- surge operation, and full through-conduit design 
oma y at the proper time for seating in opened or closed position. A assure the user of getting far more in valve per- 


formance for his money when his specs read, 
Lh) 


riza- pin in the gate and one in the gate segment are linked together by 
1 of means of the Leverlock arm. Guides or rails, integral with the seat ; 

. skirts, provide for the proper movement of the Leverlock arm and ‘‘W-K-M Valves All the Way. 
new shoe as well as guide the vertical travel of the gate assembly. Fig. 
ny § | shows the gate and gate segment in closed position. When the 


1Sas. valve is opened, the Leverlock arm swings to the right and travels 
ruct between the guides on the seat skirt (shown in heavy black). As 
vurg the Leverlock arm cannot swing to the right or left, it holds the a B 


nty, gate and segment in neutral position positively, see Fig. 2. As the 
or gate and segment reach the open position, the Leverlock arm 
esti- mr = cays on the seat skirt, he Fig. 3, ~~ 
9 ment to expand against the seats. ir 

000. ances are shown in mb on drawings a W-K-M COMPANY 
t de- The Leverlock feature provides sure control over the gate and 6 oe 

sion. segment so that they expand only in open and closed position and hy A Les Angeles, Calif. 

remain in neutral while the valve is being operated. EXPORT OFFICE: 30 Rockefeller Plaza, New York, N. Y. 





































































































Pipe Line Projects 





An 860-Mile Louisiana-to-Kentucky Line Proposed 


Gulf Interstate Gas Company, a new 
corporation, of Hodston, Texas, has -ap- 
plied to the Federal Power Commission 
for authorization to construct an 860- 
mile pipe line extending from southern 
Louisiana to a point in northeastern 
Kentucky to transport natural gas for a 
subsidiary of Columbia Gas System. 

The proposed pipe line system, which 
has a total estimated cost of about $127,- 
887,000, would be used to transport 375,- 
000,000 cu ft of gas a dey for the ac- 
count of United Fuel Gas Company, of 
Charleston, West Virginia. The gas 
would be delivered to United Fuel in 
Boyd County, Kentucky, and to Central 
Kentucky Natural Gas Company, an 
affiliate of United’s with offices in 
Charleston, at a point in Montgomery 
County, Kentucky. 

The main 860-mile, 30-in. pipe line 
would originate at a point in Acadia 


Parish, Louisiana, and extend across 
Mississippi and Tennessee, terminating 
in Boyd County, Kentucky. The project 
also would include 229 miles of various 
size lateral lines and five compressor 
stations, each with a capacity of 8000 
hp. The application says that the line is 
designed for a capacity increase to 565,- 
000,000 cu ft of gas daily, by the addi- 
tion of compressor facilities. 

Gulf Interstate said that United has 


‘ acquired substantial quantities of gas 


in Cameron Parish, Louisiana, and is 
now completing negotiations for gas in 
Vermilion Parish, Louisiana. According 


_ to the application, United would have 


under contract gas reserves in excess of 
2 trillion cu ft, to be dedicated to Gulf 
Interstate for transmission through the 
proposed line. 

The company proposes to begin trans- 
porting gas by November 1, 1954. 





Gas Pipe Line for 
Missouri Sought 


Missouri Public Service Company, of 
Warrensburg, Missouri, has applied to 
the Federal Power Commission for au- 
thority to construct a 136-mile pipe line 
system in Missouri, and also has asked 
the commission to order Panhandle 
Eastern Pipe Line Company, of Kansas 
City, to supply it with natural gas. 

The proposed project, estimated to 
cost $5,080,845, would include 109.3 
miles of main 8 and 10-in. pipe and 27.1 
miles of lateral lines. The system would 
connect with Panhandle’s system near 
New Franklin, Missouri, and extend 
‘ northwest through Howard, Chariton, 
Linn, Livingston, and Grundy counties. 

The system would carry natural gas 
for the first time to Glasgow, Salisbury, 
Keytesville, Dalton, Brunswick, Mar- 
celine, Bucklin, Brookfield, Laclede, 
Meadville, Wheeling, Chillicothe, Chula, 
Utica, and Trenton. The company pres- 
ently supplies propane-air gas service to 
Chillicothe and Trenton. 

Missouri Public Service estimates 
the maximum and minimum day de- 
mands, excluding industrial loads, to be 
carried by the system will be 20,176,000 
cu ft and 6,816,000 cu ft, respectively. 


Lone Star Constructing 
70-Mile Gas Line 


The Lone Star Gas Company has be- 
gun construction of a 70-mile major 
transinission line of 20-in. diam from 
Garvin County, Oklahoma, to Petrolia 
in Clay County, Texas, where it will feed 
Lone Star’s interconnected pipe line 
system, according to an announcement 
by Julian L. Foster of Dallas, general 
superintendent of the transmission divi- 
sion. The 70-mile main line, plus dehy- 
dration stations and field gathering lines 
1 cost in excess of $4,500,000, Foster 
said. 

Having an initial daily delivery ca- 
pacity of 85,000,000 cu ft of gas, the line 
will strengthen the gas supply for Lone 
Star customers in Wichita Falls, lowa 
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Park, Electra, Vernon, Newcastle, Kirk- 
land, Jean, Dodson, Acme, Burkburnett, 
Chillicothe, Quanah, Childress, Mem- 
phis, Wellington, and intervening points, 
as well as towns served by Lone Star’s 
16-in. transmission line between Petrolia 
and Fort Worth. 

The new line will also increase the 
availability of gas for the Dallas and 
Fort Worth distribution areas by about 
30,000,000 cu ft a day under maximum 
delivery conditions. 

The Garvin County-Petrolia line will 
take gas from numerous wells in the 
vast Golden Trend area in Oklahoma 
and from the Doyle and Velma-Cruce 
fields in Stephens County, Oklahoma. 
These and other supplies will require 
more than 50 miles of gathering lines 
ranging from 2 to 20-in. in diam. Dehy- 
dration plants are to be built at three 
locations. 

After taking off in Garvin County, 
the transmission line will cross, Steph- 
ens, Jefferson, and Cotton counties in 
Oklahoma, span the Red River over 
Lone Star’s pipe line bridge just north 
of Byers, Texas, and terminate at the 
company’s compressor station at Pe- 
trolia, Texas. 

Luther Tolbert of Dallas, superintend- 
ent of Lone Star’s pipe line department, 
is directing the construction project. 
Two crews of about 100 men each will 
work on the main line. 


Temporary Authority for 
Columbia Subsidiaries 


Three subsidiaries of the Columbia 
Gas System, Inc., have received tempor- 
ary authorization from the Federal 
Power Commission for the construction 
and operation of a total of about 63 
miles of natural gas pipe lines on their 
transmission systems in Ohio, Pennsyl- 
vania, and New York. 

The companies are the Manufacturers 
Light and Heat Company, Natural Gas 
Company of West Virginia, and Home 
Gas Company, all of Pittsburgh. Manu- 
facturers and Natural also were author- 
ized to retire certain facilities. 
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Northern Natural’s 2-Yea: 
Program Before Commissicn 


Northern Natural Gas Company, of 
Omaha, Nebraska, has filed an ap; Jica- 
tion with the Federal Power Commission 
requesting authority to construct pipe 
line facilities designed to increa:« jts 
system sales capacity by 300,000.0:10 cy 
ft a day, to a total of 1,112,000,000 cu 
ft of natural gas. 

Total estimated cost of the construc. 
tion program, which would be carried 
out over a two-year period, is $69,826, 
000. The project would include a total 
of about 442 miles of main pipe line ad- 
ditions; installation of a total of 73,600 
hp in new and existing compressor sta- 
tions, and numerous branch lines and 
branch line additions. 

The additional system capacity 
would be used to transport 300,000,000 
cu ft of gas a day, which Northern would 
receive from Permian Basin Pipeline 
Company, the application states. Per- 
mian a new corporation, of Chicago, Illi- 
nois, has an application pending with 
the FPC to construct a 384-mile pipe 
line system in Texas and New Mexico, 
to transport gas from the Permian Basin 
for sale to Northern. 

Northern proposes to complete con- 
struction of facilities required to trans- 
port 200,000,000 cu ft of the gas which 
it would receive from Permian by Janu- 
ary 1, 1954, and the facilities to trans- 
port the remaining 100,000,000 cu ft 
would be completed a year later. 

The first year’s construction program, 
to cost $45,570,000, would include 226.5 
miles of main pipe line additions and 
42,800 hp in compressor capacity. The 
second year, Northern would build, at 
an estimated cost of $24,256,000, about 
215.1 miles of main line additions and 
30,800 hp in compressor capacity. The 
new facilities would be in Texas, Okla- 
homa, Kansas, Nebraska, Iowa, Minne- 
sota, and South Dakota. 


New Compressor Stations 
Proposed for Virginias 


Atlantic Seaboard Corporation and 
Virginia Gas Transmission Corporation, 
both subsidiaries of the Columbia Gas 
System, Inc., with offices in Charleston, 
West Virginia, have asked the Federal 
Power Commission to authorize the con- 
struction of additional compressor sta- 
tion facilities on their main 26-in. nat- 
ural gas transmission line, which ex- 
tends from Clendenin, West Virginia, to 
Rockville, Maryland. 

The proposed new facilities would 
supply approximately 86,200,000 cu ft of 
additional gas on a peak day to meet re- 
quirements. Estimated cost is $6,885,600. 

The companies propose to construct a 
new 5000-hp compressor station in 
Braxton County, West Virginia; a 6600- 
hp station in Upshur County, West Vir- 
ginia, and a 5000-hp station in Shenan- 
doah County, Virginia. In addition, the 
project would include the supercharging 
of three units now installed from 880 hp 
to 1100 hp and installation of one addi- 
tional 1100 hp unit at an existing com- 
pressor station in Hardy County, West 
Virginia. 














Pipe Line Projects 


Columbia Subsidiaries 
Plan New Construction 


Four subsidiaries of The Col, ibia 
Gas System, Inc., have applied ::. the 
Federal Power Commission for aut 
to construct a total of about 279 
of natural gas pipe lines, and to 
about 178 miles of line together with 
certain compressor facilities, in Pe:nsy}. 
vania, West Virginia, Maryland. and 
Ohio. 

In a separate application, two o{ the 
subsidiaries asked the FPC to aut! 
a merger of their pipe line facilit 

The four companies are The 
facturers Light and Heat Con 
Natural Gas Company of West Virvinia. 
Cumberland and Allegheny Gas Com. 
pany, and Home Gas Company. all of 
Pittsburgh, Pennsylvania. In the other 
application, Manufacturers is proposing 
to acquire the facilities of Cumberland 
and Allegheny. 

The proposed construction and re. 
tirement program involves a total esti- 
mated net construction cost of $11,140. 
147, allowing a credit of $652,900 for 
the abandoned facilities, which would be 
salvaged. 
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Compressor Station Will 
Serve Peak Requirements 


Mountain Fuel Supply Company, of 
Salt Lake City, Utah, has received tem- 
porary authorization from the Federal 
Power Commission for the construction 
and operation of a 2640-hp compressor 
station on its natural gas transmission 
system in Uinta County, Wyoming. 

The proposed project, which is esti- 
mated to cost $772,000, is designed to 
increase the company’s deliverability to 
Utah from 165,000,000 cu ft of gas a day 
to 177,000,000 cu ft daily. The company 
said that the facilities will make up the 
deficit in supply required to serve the 
peak load heating requirements of firm 
customers in an area that includes five 
communities in Uinta County and 33 in 
Summit, Morgan, Weber, Davis, Salt 
Lake, Utah, and Tooele counties, all in 
Utah. 


Increase in Gas System 
Given Temporary Approval 


The Federal Power Commission, act- 
ing on nine individual applications by 
Mississippi River Fuel Corporation, o! 
St. Louis, Missouri, has issued a series 
of certificates authorizing that company 
to increase the rated daily sales capacity 
of its interstate natural gas pipe line 
system from 266,000,000 cu ft to 450; 


000,000 cu ft of natural gas. 
The certificates cover the acquisition. 
T ‘ CO abandonment, relocation. construction 


and operation of facilities, most of which 

are already in operation pursuant le 

| temporary authorization dating back to 
l 1950. 


the various projects is $17,757,950, 
based on actual costs of the construction 
that has been completed and on esth 
mates in the other cases. The facilities 
are on Mississippi's system in Louisiana, 
Arkansas, Missouri, Texas, and |ilinols. 


L, o! CONNECTICUT | Total cost of the facilities included in 


Ww! 


D-68 To obtain more information on products advertised see page E-61 THE PETROLEUM ENGINEER, October, 1952 





act- 


, of 
ries 
any 
city 
line 


30.- 


ion. 
ion. 
ich 


. 10 


1 in 
150, 
ion 
osti- 
ties 


ind, 
ois. 



























































DEPENDABILITY tHRouGH 


THE PETROLEUM ENGINEER, October, 1952 


26-inch for 





Texas Gas Transmission Line 


It was in 1950 that Texas Gas Transmission Corpora- 
tion completed construction of a new, large-diameter 
natural gas transmission system. It transports gas 
from Louisiana and Texas reserves to customers in 
Arkansas, Mississippi, Tennessee, Kentucky, Indi- 
ana, Illinois and Ohio. 


Additional pipe was lowered in during 1951 to provide 
increased capacity through looping and extension, 
lines that will be completed in 1952. These will 
increase natural gas deliveries to Texas Gas Trans- 
mission customers in all these states. 


A. O. Smith's contribution to this great addition to the 


FIRSTS by A.O. Smith: Welded line pipe « Internally ex- 
panded pipe « Light- wall large-diameter pipe » World's 
largest producer of large-diameter welded steel pipe. 







The A.0.Smith Casing Mill is operating at 
capacity to supply vitally needed casing 
for the Oil and Gas Industry. 





To obtain more information on products advertised see page E-61 


major gas transmission systems of the nation has 
been shipment of more than 1,300 miles of 26-inch, 
20-inch and 16-inch diameter pipe. They were de- 
livered to meet construction requirements for the 
main line, looping, extensions and some river 
crossings. j 


Our welded steel line pipe, internally expanded and 
accurately sized, constitute a large part of the petro- 
leum and gas transmission lines on this continent. 
Through the years, A. O. Smith capacity has met the 
challenge of rapidly expanding pipeline systems that 
now crisscross America. 


A.O.Smith Line Pipe is available in a complete range of sizes 
and wall thicknesses, from 8¥-in. to 36-in. diameters. 


INE PIPE « CASING 





Chicago 4 * Dallas 2 * Denver 2 * Houston 2 

Los Angeles 22 * Midland 5, Texas * New Orleans 12 

New York 17 ° Pittsburgh 19 °* San Francisco 4 
Seattle 1 * Tulsa 3 * Washington 6, D.C. 


International Division: Milwaukee |! 


RESEARCH ano ENGINEERING 
D-69 




















With the PIPE LINE CONTRACTORS 


sm (cm (se (se (ses ( so (se (se (sr (sess (ss (ss (sss (ss: (sess (ss: (ses (sss (sss (se (sess (sss (sess (ss (sr: (ses (sss (se (see (ses (eee 


> Bechtel Corporation, 220 Bush Street, 
San Francisco 4, California, has four 
spreads in the field laying 225 miles of 
pipe line in Connecticut, Massachusetts, 
’ and New Hampshire for the Northeast- 
ern Gas Transmission Company. Of this 
total, 100 miles will be 16-in. pipe and 
125 miles 3, 4, 6, and 8-in. The job office 
is at 7 West Main Street, Plainville, 
Connecticut. S. D. Bechtel, Jr., is divi- 
sion manager; R. L. Bowman, general 
superintendent, and W. H. Molander, 
senior office manager. 

The spread offices are as follows: 

Spread 1: 7 West Main Street, Plain- 
ville, Connecticut; V. L. Williams, 
superintendent. 

Spread 2: 52 Pulaski Street, Stam- 
ford, Connecticut; J. L. Work, super- 
intendent. 

Spread A: P. O. Box 181, Derry, New 
Hampshire; D. B. Alexander. superin- 
tendent. 

Spread B: Winsted, Connecticut; M. 
A. Roberts, superintendent. 


> Parkhill Truck Company (Stringing 
Contractor), P. O. Box 1856, Tulsa, 
has the following jobs underway. 

280 miles 14-in. line and 320 miles of 
8-in. take-up for Shell Oil Company, 
from Wood River, Illinois, to East Chi- 
cago, Indiana. 

100 miles of 16-in. and 125 miles of 3 
to 8-in. scattered sections in Connecticut, 
Massachusetts, and New Hampshire for 
Northeastern Gas Company. Contractor: 
Bechtel Corporation. R. C. Parker 
superintendent. 


> Houston Contracting Company, 2707 
Ferndale Place, Houston, Texas, has the 
following construction work under con- 
tract: 

Approximately 190 miles of 24-in. 
crude oil line for Rancho Pipe Line 
Company from a point west of Austin, 
Texas, to Shell Oil Company’s Deer 
Park Refinery near Pasadena, Texas. 
Oklahoma Pipe Line Constructors (joint 
venture) has completed approximately 
47 miles of their 64-mile section from 
Deer Park west to the Brazos River. 
Houston Contracting Company is work- 
ing on the Brazos and Colorado River 
crossings. Pipe delivery for section from 
Brazos River west to vicinity of Austin, 
Texas, expected in early November. E. 
C. Norris, superintendent; R. E. Thorn- 
ton, assistant superintendent; R. J. Ax- 
som, field office manager. Headquarters 
are at Columbus, Texas. 

Approximately 46 miles of 26-in. nat- 
ural gas line for Texas Gas Transmis- 
sion Corporation from Beekman com- 
pressor station near Bastrop, Louisiana, 
north to the Mississippi River. E 
Norris, superintendent; R. E. Thornton, 
assistant superintendent; R. J. Axsom, 
field office manager. Headquarters are 
at Bastrop, Louisiana, and Eudora, Ar- 
kansas. Approximately 12 miles com- 
pleted. (September 22). 

Approximately 51 miles of 16-in. 
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crude oil line for Interstate Oil Pipe 
Line Company, from Sunset, Louisiana, 
east to the Mississippi River at Anchor- 
age, Louisiana. H. L.. Leake, superin- 
tendent; S. B. Harrison, assistant super- 
intendent; H. C. MacWhinnie, field of- 
fice manager; headquarters, Opelousas, 
Louisiana. Approximately 10 miles com- 
pleted. 

Approximately 88 miles 24-in. natural 
gas line for Southern Natural Gas Com- 
pany in Mississippi and Alabama. Work 
will be handled by two spreads as fol- 
lows: 

Approximately 46 miles in the vicinity 
of Louisville, Mississippi. F. A. Silar, 
superintendent; L. F. Redfearn, field of- 
fice manager; headquarters, Louisville, 
Mississippi. Scheduled to begin laying 
pipe September 27. 

Approximately 42 miles from Reform, 
Alabama, to the Warrior River. W. H. 
Hayes, superintendent;, M. L. Thomp- 
son, assistant superintendent; J. C. 
Strickler, field office manager; head- 
quarters, Northport, Alabama. Sched- 
uled to begin laying pipe October 1. 

This 88 miles of 24-in. pipe is being 
double jointed at the Republic Steel 


‘Company pipe mill at Gadsden, Ala- 


bama. H. J. Muckley is in charge with 
R. R. Rice welding foreman. Welding 
began September 21. 


> Macco Corporation, 14409 South 
Paramount Boulevard, Paramount, Cali- 
fornia, has been awarded a contract by 
Salt Lake Pipe Line Company to lay 113 
miles of 8-in. products pipe line between 
Salt Lake City and Snowville, Utah. 
This is part of a 333-mile line from Salt 
Lake City to Boise, Idaho, paralleling 
an existing system. Al Anthony is in 
charge of the spread working from Salt 
Lake City, and Kenny Sills is supervis- 
ing the spread at Snowville. 


>» Anderson International Contractors, 
Ltd., 10330—104th Street, Edmonton, 
Alberta, Canada, has begun work on the 
67 miles of 12-in. being laid for Cana- 
dian Gulf Pipe Line Company. The op- 
erating office and warehouse are at Ed- 
monton. Dick Jernigan is superintendent 


and Bill Aldrich office manager. 


> Anderson Brothers Corporation, 6300 
Navigation Boulevard, Houston, Texas, 
has passed the halfway mark on the 
West Texas Gulf Pipe Line Company 
job, 80 miles of 24-in. from Colorado 
City to Midland, Texas. The field office 
is at Big Spring. Bob McGee is super- 
intendent, Dick Bond office manager, 
and Tom Marks master mechanic. 
Work is expected momentarily to get 
underway again on the Rancho Pipe 
Line Company system, which has been 
shut down because of pipe. This con- 
tractor is laying 267 miles of 24-in. from 
McCamey, Texas, to Cedar Valley. The 
field office is at Menard. Aldress Kil- 
gore is superintendent, Hamp Hill. as- 
sistant, and Karl Smith office manager. 
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> Engineers Limited Pipe Lin Com- 
pany, 225 Bush Street, San Francisco, 
California, will lay 220 miles of 8ip. 
products pipe line for Salt Lak» Pipe 


Line Company, part 6f a 333-mile line 
from Salt Lake City to Boise, Idaho. The 
section will be from Snowville, l tah, to 


Boisé, Idaho. The line parallels tlie com. 
pany’s present system. The work js 
scheduled for completion by the end of 
the year. The central office is at Twin 
Falls, Idaho, with Bill Webb in charge. 
There are three spreads. No. 1 spread 
has its field headquarters at Glenns 
Ferry, Idaho, with Louis Robinson 
superintendent. No. 2 spread is working 
out of Snowville, with “Ham” Hamilton 
superintendent, and No. 3 spread has its 
headquarters at Twin Falls with Bill 
Cook superintendent. A river crossing 
crew in charge of R. B. Wilson is work- 
ing from Glenns Ferry. 

From Ventura to Santicoy, California, 
12 miles of 22-in. pipe is being laid for 
Southern California Gas Company. A. 
E. Heath is superintendent. The field 
office is at Ventura. 


> H. C. Price Co.—Pipeline Division, 
P. O. Box 1111, Bartlesville, Oklahoma, 
has the general contract covering con- 
struction of approximately 363 miles of 
26-in. high pressure natural gas loop 
lines for Texas Gas Transmission Cor- 
poration from east bank of Mississippi 
near Greenville, Mississippi, to Jeffer- 
sontown station, Kentucky, a few miles 
east of Louisville. Spreads as follows: 

Cleveland, Mississippi — Box 112— 
Telephone 833. (This spread assigned 
to loops totaling 135 miles): C. R. Ice, 
superintendent; G. A. Harvey, office 
manager; C. E. Birmingham, equipment 
foreman; Jesse Cash and W. O. Elliott, 
right-of-way foremen; E. W. Whisenant, 
ditch; Forest Loinette, bending; W. T. 
Dickerson, pipe; L. O. Reutzel, welding; 
N. D. Adams, coating; J. C. Rich, lower- 
in, and J. E. Hamilton, clean-up. 

Memphis, Tennessee — General De- 
livery (This spread assigned to loops 
totaling 59 miles—pipe gang started 
September 22): C. E. Shivel, superin- 
tendent; D. H. Johnston, office manager; 
Boyd Danner, equipment foreman; 
D. Worley, road crossings; C. F. Jones 
and R. H. Edwards, right-of-way fore- 
men; Ray Drewell, ditch; Virgil Huff, 
bending; R. E. Carriker, pipe; John 
Stokes, welding; Henry Hill, coating; 
Bill Buchanan, lower-in, and Paul Me- 
Cormick, clean-up. 

Dyersburg, Tennessee — General De- 
livery—Telephone 280 (This spread as- 
signed to loops totaling 80 miles—pipe 
gang started September 8): R. L. Ezell, 
superintendent; W. R. Crego, office 
manager; Tommy Stammer, equipment 
foreman; Cleo Robertson, road cross 
ings; J. D .White, right-of-way; W. H. 
Olrich, ditch; J. H. Latham, bending; 
Delbert Shivel, pipe; J. H. Riley, weld- 
ing; J. B. Northcutt, coating; ©. 
Sisco, lower-in; S. L. Price, clean-up. 
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But Philco forged a mighty weapon with a 


change of name! When the Armed Forces 
needed vast quantities of Microwave Radio 
Relay equipment, Philco’s standard commercial 
product met the exacting requirements with- 
out change! Philco Advanced Design Microwave 
already contained JAN-approved components 
and military type plug-in assemblies. So with 
only the change of name from Philco Advanced 
Design Microwave to AN/TRC-30, it was ready 


for military use. 





VULCAN NEEDED AN ANVIL... 


Philco Microwave equipment is designed for 
utmost reliability, flexibility and ease of main: 
tenance... qualities demanded without 
compromise by the Armed Forces. Philco’s 
ability to surpass these rigid standards provided 
the Armed Forces with an immediate source of 


vital communications equipment. 


Today, as always, forward-thinking Philco 
stands ready to develop and produce advanced 
electronics equipment to meet any need of the 


Government and the Armed Forces. 


ILCO corporation 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 
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Pipe Line Contractors 


> Fulghum Contracting Corporation, 
P. O. Box 1181, Harrisburg, Pennsyl- 
vania, has under construction 100 miles 
of 4, 6, 8, and 10-in. pipe’line for Al- 
gonquin Gas Transmission Corporation, 
subdcontracted from Associated Pipe 
Line Contractors, Inc. The work is in 
Massachusetts and Rhode Island. The 
field office is at 225 Chase Street, Somer- 
set, Massachusetts. R. L. McMillon is 
superintendent and Walter Kankowsky 
office manager. 


> H. B. Zachry Company, P. O. Box 
2570, San Antonio, Texas, has con- 
tracted 315 miles of 24-in. for Texas 
Eastern Transmission Corporation, from 
Provident City, Texas, to Castor, Louisi- 
ana. The central office will be at Hunts- 
ville, Texas, telephone 1683, with D .D. 
Shrum the general superintendent. One 
spread office will be at Columbus, Texas, 
with Billy Cole superintendent, the 
other at Logansport, Louisiana, W. F. 
Huff superintendent. 





> Britton Contracting Company, Inc., 
93 South Main Street, Washington, 
Pennsylvania, has been working about 
a month on 108 miles of 8-in. pipe line 
for Sun Pipe Line Company between 
Fostoria and Hudson, Ohio. The field 
office is at Tiffin, Ohio, telephone 717. 
Fred McKenzie is superintendent, 
George Fleming office manager, and 
John Riggert chief inspector. 


> Associated Pipe Line Contractors, 
Inc., 3272 Westheimer Road, Houston, 
Texas, expects to complete sometime in 
November the 200 miles of 3-in. through 
16-in. pipe line under construction for 
the Algonquin Gas Transmission Com- 
pany in Massachusetts, Rhode Island, 
and Connecticut. One field office is at 
Taunton, Massachusetts, where L. H. 
Gray is superintendent, Jack Bradley 
office manager, and L. F. Shontel master 
mechanic. A second spread is at Nor- 
wich, Connecticut, with Cecil Rogers 
superintendent and Ralph Herwig of- 
fice manager. 


> Conyes Construction Company, 2884. 
San Pablo Avenue, San Pablo, Cali- 
fornia, is nearing completion of its work 
for Ohio Oil Company, which consists of 
320 miles of 10 and 12-in. and 25 miles 
of 8-in. as well as a river crossing, in 
Ohio and Illinois. The project office is 
at Mansfield, Ohio, with Al Poggi super- 
intendent and Fred King office manager. 
There are two spreads in the field. One 
has its field office at Marion, Ohio, with 
M. A. Norwood superintendent, Dick 
Comstock office manager, and J. W. 
Trim master mechanic. The second 
spread has its office at Wooster, Ohio. 
with J. L. Walker superintendent and 
E. E. Haworth office manager. 


> Brown Lite Company, 135 North 
Sheridan Road, Tulsa, Oklahoma, is lay- 
ing 43 miles of 10-in. pipe line for Ar- 
kansas-Missouri Power Company be- 
tween Campbell, Missouri, and Blythe- 
ville, Arkansas, 12 miles of which had 
been completed to September 16. H. E. 
Lipke is office manager; Charles D. Tay- 
lor, foreman of right-of-way and road 
crossings; Bluford M. Miller, ditch fore- 
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man; Ralph Williams, pipe; Tom Tay- 


lor, coating; Eddie Doyle, welders; 
Richard B. Alexander, lowering-in; 
Lawrence Triggs, mechanic, and A. B. 
Jordan (timechecker). 

For Sohio Pipeline Company, 185 
miles of 6-in. pipe is being taken up be- 
tween Stoy, Illinois, and Hagerstown, 
Indiana. A. C. Holder is superintendent ; 
Carl Huffaker, office manager; Clois 
Huffaker, timechecker; M. A. Thomp- 
son, purchasing; Grant W. Friend, take- 
up foreman; A. M. Murphy, fence; 
Harry L. Peal, clean-up; Larry Skoog, 
yard foreman, and Ray E. Curtis me- 
chanic. 


> Sparling-Davis Company, Ltd., 7310 
99th Street, Edmonton, Alberta, Canada, 
has under construction approximately 
185 miles of 10-in. products pipe line 
for Trans-Northern Pipe Line Company, 
extending from Kingston to Hamilton. 
Two spreads are working. One is at 
Napanee, Ontario, with Ray Abney 
superintendent, Chet Beighle office 
manager, and John Gregory master me- 
chanic. The second spread has its field 
ofice at Bowmanville, Ontario. E. C. 
Worley is superintendent and James C. 
Wagner office manager. 


> Williams-Austin Company, Grant 
Building, Pittsburgh, Pennsylvania, will 
start November 1 on 29 miles of 20-in. 
pipe line between Tonkin station and 
Kittanning, Pennsylvania, for New York 
State Natural Gas Corporation. The 
work should be completed by December 
15. The warehouse and field office will 
be at Apollo, Pennsylvania; telephone 
72-3001. Two spreads will be employed. 
Ralph Gaddy and Howard Bauer being 
the superintendents. Ed Peters is gen- 
eral superintendent, and E. E. Mayes 
timekeeper. 


> O. R. Burden Construction Corpora- 
tion, 6702 East 21st Street, Tulsa, Ok- 
lahoma, has sub-contracted from Brit- 
ton Brothers Contracting Company, 12 
miles of 22-in. from Sinclair’s refinery 
at East Chicago, Indiana, to Dyer, In- 
diana; 45 miles of 22-in. from Flanagan, 
Illinois, northeast, and 40 miles of 22-in. 
from Forest City, Illinois, northeast. 
Fred Byers has charge of the East Chi- 
cago-Dyer work, headquarters being at 
the former point. Fred Peters is spread- 
man and Bill Clyma office manager. Al 
Perry is in charge of a spread working 
from Dwight, Illinois. Kelley Strickland 
is office manager. This work is all on 
Sinclair Pipe Line Company’s new 
Drumright-East Chicago system. Floyd 
Lewis is in charge of another spread 
that has been at work on this project for 
some time, 90 miles between Quincy and 
Forest City, Illinois. The field office is 
now at Astoria. Howard Smith is office 
manager. 

The contractor also is taking up 425 
miles of 8 and 12-in. pipe for Sinclair be- 
tween Salisbury, Missouri, and Wood 
River, Illinois. The crew working from 
Moberly, Missouri, has Paul Thibodaux 
as its superintendent and Guy Carder 
office manager. The second crew is'at St. 
Peters, Missouri. Whitey Gould is super- 
intendent and E. A. Bell office manager. 





>» Sheehan Pipe Line Construction 
Company, 529 National Bank of Tulsa 
Building, Tulsa, Oklahoma, begai work 
iate in September on 36 miles of 12.in, 
products pipe line for Standard Qj] 
Company of Indiana. The pipe is being 
laid between Kansas City, Missouri, and 
Polo, Missouri. J. W. Brown is in « large, 
C. M. Brown is superintendent >f the 
spread laying 12 miles of 6-in. for Wis. 
consin Natural Gas Company from Fort 
Atkinson to Jefferson, Wisconsin. 


> Western Pipe Coating Company, Inc., 
P. O. Box 181, Iola, Kansas, hes sub. 
contracted from Engineers Limited Pipe 
Line Company the coating of 140 miles 
of 8-in. pipe on the Salt Lake Pipe Line 
Company system, a products line. The 
section is from the southern Idaho bor. 
der to Boise. The north spread has Cecil 
D. Carey as superintendent and Chester 
C. Hall spread foreman. C. M. “Peewee” 
Vaughn is superintendent of the south 
spread and H. W. Carey foreman. Ralph 
Sinclair is office manager for both 
spreads. 


> Midwestern Constructors, Inc., 105 
N. Boulder, Tulsa 3, Oklahoma, makes 
this construction report as of September 
15: 

Aluminum Ore Company, Bauxite, 
Arkansas. Process piping, fabrication 
80 per cent completed; installation 60 
per cent completed. Earl S. Powell, 
superintendent; Morris Garey, office 
manager; Jack Graham, Elwood Rolfs, 
and Ralph Bray are the area superin- 
tendents. 

Natural Gas Pipe Line Company of 
America, Chicago, Illinois. Manifold al- 
terations at station 107, Emerson, Iowa; 
80 per cent completed. Walter D. Smith, 
Jr., superintendent; Dale Baird, en- 
gineer, and O. L. Westrum, office mana- 
ger. 

Manifold alterations at station 108, 
Truro, Iowa; 80 per cent completed. 
Orrin J. Watrous, superintendent; Pat 
T. Moore, engineer, and R. E. Brewer, 
office manager. 

Sinclair Pipe Line Company, Inde- 
pendence, Kansas. Construct pump sta- 
tion, Quincy, Illinois; 40 per cent com- 
pleted. Ray M. Johnson, superintend- 
ent; Charles Malone, engineer, and W. 
D. Kaufman, office manager. 

Install piping at Humboldt, Kansas, 
station; 30 per cent completed. W. E. 
Taylor, superintendent, and J. A. Stokes, 
office manager. 

Construct pump station, Pontiac, IIli- 
nois; 20 per cent completed. K. L 
Kreamalmyer, superintendent; Fred 
Trompler, engineer, and Duane C. 
Routh, office manager. 


> Britton Brothers Contracting Com- 
pany, 812-13 Dan Waggoner Building, 
Fort Worth, Texas, as prime contractor, 
has sub-contracted to O. R. Burden Con- 
struction Corporation, 12 miles of 22-in. 
from Sinclair’s refinery at East Chicago, 
Indiana, to Dyer, Indiana; 45 miles of 
22-in. from Flanagan, Illinois, northeast, 
and 40 miles of 22-in. from Forest City, 
Illinois, northeast. This work is on Sit 
clair Pipe Line Company’s new Drum- 
right-East Chicago system 
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“Working with 
Motorola 

2:Way Radio 
iS like having 


a double crew 
on each job!” 




















Oilmen are discovering the many 
labor-saving and safety advantages of 


MOTOROLA INSTANT COMMUNICATION 


More and more oilmen are using Motorola mobile 

radio for vital contact with crews... everywhere! 
Two-way radio brings instant control of every 

situation . . . from routine decision to split-second 
emergency action. With mobile radio you co-ordinate 
operations ... cut travel time... boost efficiency. 

Many crews can practically double productive man-hours 
with on-the-spot communication. Motorola radio 

is quickly installed, easily operated, ruggedly built — 

a hard-working tool for day-in, day-out utility. 

You’ll find on your job, too, that Motorola is today’s 
greatest value in 2-way radio. Eight exclusive 
Motorola features guarantee precision selectivity . . . 
time-tested durability . . . obsolescence-proof design. 

: With Motorola you get simplified operation, rugged 
Handie-Talkie® radiophone gives instant contact construction, outstanding dependability. Motorola 
wherever a man can go...reaches mobile units and ° : . * pa 
base stations .. . boosts efficiency of work crews. engineering puts 24 years of electronics leadership into 
every custom-tailored installation. So write today — 
your friendly local Motorola engineer will gladly show 
you how Motorola 2-way radio can boost your production. 





Uni-Channel Sensicon Dispatcher puts 2-way con- 
tact in every vehicle ... takes jolts and shocks of rough 
terrain... cuts “dead” mileage ...speeds operations. 


Motorola 





Communications and Electronics Division 
4545 Augusta Bivd., Chicago 51, Illinois 


Rogers Majestic Electronics Ltd., Toronto, Canada 


base Station Remote Console ‘controls 

hpowered transmitter... centralizes dis- 
Patching - +. ¢0-ordinates drilling, explora- 
tion and transport facilities. 
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Pioneer of the 
Modern Trencher 











THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE CLEVELAND 17, OHIO 






Pipe Line Contractors 


> Williams Brothers Corporation of 
Canada, Edmonton, Alberta. ( nada 
expects to complete the middle «{ Q¢. 
tober 176 miles of 10-in. and 46 miles of 
8-in. pipe line for Trans-Norther Pipe 
Line Company. The 10-in. pipe i- being 
laid between Kingston, Ontari: and 
Montreal, Quebec, and the 8-in. |): weep 
Farrens Point and Ottawa, Ontar:.). The 
field office is at Lancaster, Ontariv G. S. 
Conners is superintendent, Jolin R. 
Purdy office manager, and Dan \\aloney 
master mechanic. 





> George Tucker Pipe Line Construe. 
tion, P. O. Box 1987, Odessa, Texas, js 
constructing a gathering system near 
Goldsmith, Texas, for Phillips Petro- 
leum Company: The job will total 55 
miles of 6-in. through 24-in. pipe and is 
being handled out of the home office by 
R. E. Pigg as superintendent and Cliff 
Brownell office manager. 

For Magnolia Pipe Line Company, 14 
miles of 3 and 4-in. pipe is being laid 
from the Sweetwater, Texas, pumping 
station south. 


> Somerville Construction Company, 
Ada, Michigan, is laying 3200 ft of 34-in. 
pipe from Panhandle Eastern Pipe Line 
Company’s Tuscola, Illinois, station to 
National Petro-Chemical Corporation 
plant. O. P. Hiner is superintendent. 


>» Engineering-Construction Company, 
402 North Cheyenne, Tulsa, Oklahoma, 
got underway the middle of September 
on 50 miles of 10-in. pipe line for Kan- 
sas-Nebraska Natural Gas Company 
from Ogallala to North Platte, Ne- 
braska. The field office is at the latter 
point. Lee Vaughn is general superin- 
tendent, Lloyd Evans spreadman, and 
V. L. Bethel and Dave Wells office mana- 
gers. The coating has been sub-con- 
tracted to Secrest Pipe Coating Con- 
pany. 
> Ray L. Smith and Son, Inc., Hazlett 
Building, El] Dorado, Kansas, have con- 
tracted to install seven river crossing: 
for the Standard Oil Company of In- 
diana on its products line from Kansas 
City, Missouri, to Dubuque, Iowa. Two 
spreads are working. 

Will start 20 miles of 30-in. October 
1 for Natural Gas Storage Company of 
Illinois between Dwight and Herscher, 
Illinois. Dewey Whitworth will be 
spread superintendent and Don Marley 
office manager. 


> J. L. Cox and Son, Raytown, Missouri. 
are stringing 340 miles of 22-in. pipe 
between Salisbury, Missouri, and 
Schrerville. Indiana, on the Sinclai! 
Pipe Line Company system. Other jobs 
for Sinclair are 400 miles of 8 and 12-in. 
from Shannondale station to Wood Rivet 
station, and 600 miles of 8, 12, and 14-in. 
pickup from.Manuel station, Oklahoma 
to Independence, Kansas. 


> Jayhawk Construction Compan. |’ 


O. Box 419, Great Bend, Kansa-. i~ lay 


ing 44.5 miles of 4-in. through !6-1. 
pipe line for Kansas-Nebraska \ tural 
Gas Company from a point near | akin. 
Kansas, to near Garden City. Kansas. 
The work was approximately 60 pr! cen! 


completed the middle of Septen 
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Jim J. McCormick Company, Box 
9914, Wichita Falls, Texas, is taking up 
33 miles of 8-in. and 10 miles of 6-in. 
between Purcell and Shawnee, Okla- 
homa, for Magnolia Pipe Line Com- 
pany. Between Addington, Healdton, 
and Fox Field, Oklahoma, 25 miles of 
the 8-in. will be re-laid. The field office 
ig at Purcell. T. C. Pierce is superin- 
tendent and Lloyd Killough office mana- 
ger. 


) Trojan Construction Company, 
141614 North Robinson, Oklahoma City, 
Oklahoma, is taking up and recondi- 
tioning in part 400 miles of 8, 10, and 
12-in. pipe in Indiana and Ohio for the 
Ohio Oil Company. The job. was sub- 
contracted from Conyes Construction 
Corporation. Charles T. “Swede” Tillot- 
son is general superintendent. Two 
spreads are being employed. One spread 
is working out of Clinton, Indiana. Will 
Robinson is office manager. “Slim” 
Deavers is in charge of the crew having 
its headquarters at Bluffington, Indiana. 
R. W. Wells is office manager. 


) Canadian-Parkhill Pipe Stringing, 
lid., Toronto, Canada, is stringing 469 
miles of 24-in. for Trans-Mountain Oil 
Pipe Line from Acheson, Alberta, to 
Burnaby, British Columbia. Contrac- 
tors: Comstock-Midwestern, Ltd., and 
Canadian Bechtel. Superintendent, Jack 
Williams. 

360 miles of 10-in. for Trans-Northern 
Pipe Line Company from Hamilton, 
Ontario, to Montreal, Quebec, Canada. 
Contractors: Sparling and Davis Com- 
pany, Ltd., and Williams Brothers. 


> Mannix, Ltd., Calgary, Alberta, Can- 
ada, has in progress 224 miles of 24-in. 
pipe line for Trans-Mountain Oil Pipe 
Line Company, extending from “Blue 
River to Coquihalla Pass, British Colum- 
bia. The field office is at 412 Victoria 
Street, Kamloops, British Columbia. C. 
P. Baker is project manager, “Curley” 
Wilkerson spreadman, and H. Eisler of- 
fice manager. 


> Panama-Williams Company, 403 Mel- 
rose Building, Houston, Texas, is laying 
38 miles of 20-in. pipe line for West 
Texas Gulf Pipe Line Company, from 
Wortham, Texas, east to Trinity station; 
and 20 miles of 26-in. into Livingston. 
The field office is now at Crockett, 
Texas. M. E. “Panama” Shiflett is gen- 
eral superintendent, Gene Coulter 
spreadman, “Cooney” Shiflett assistant 


spreadman, and Ernest Smith office 
manager. 


> River Construction Corporation, 6100 
Camp Bowie Boulevard, Fort Worth, 
Texas, the latter part of September com- 
pleted the work it has been doing for 
United Gas Pipe Line Company in 
exas al Louisiana. 


» Coms:ock Midwestern, Ltd., 206 
Laird Drive N. Leaside, Ontario, Can- 
ada, has heen at work since late in May 
on 472 miles of 24-in. pipe line for 
Trans-Mountain Oil Pipe Line Com- 
pany, which will extend from Edmonton, 
bi Th to Vancouver, British Colum- 

a The -entral project office is at 3390 


Kingsway, Vancouver. The telephone 
number is Dexter 5511. C. C. Bledsoe is 
project manager, Charles Rathgeb, Jr., 
assistant project manager, M. T. “Bill” 
Wilhite general superintendent, A. T. 
Tolbert assistant superintendent, and 
Mike Seville office manager. 

The three spreads are located as fol- 
lows: 

Jasper, Alberta: John Work spread- 
man, D. E. Anderson office manager, and 
Herb Allen master mechanic. 

Valemount, British Columbia: E. H. 
Work spreadman, N. O. Boies office 
manager, and Ralph Burnett master 
mechanic. 

Chilliwack, British Columbia: Her- 
schel Howard, superintendent. 


> Oklahoma Pipe Line Constructors, 
6612 Hines Boulevard, Dallas, Texas, is 
still waiting on pipe to complete its sec- 
tion of the Rancho Pipe Line Company. 
Of a total of 68 miles of 24-in., 18 miles 
remained to be laid when the job shut 
down. This is a joint venture with Hous- 
ton Contracting Company. The 68-mile 
section is from Shell’s refinery at Pasa- 
dena, Texas, west to the Brazos River. 

The 116 miles of 30-in. for Tennessee 
Gas Transmission Company, three loops 
between Refugio and Cleveland, has 
been completed. 


> Vaughn and Taylor Construction 
Company, P. O. Box 1351, Wichita 
Falls, Texas, is laying a gathering sys- 
tem in the vicinity of Odessa, Texas, for 
Phillips Petroleum Company, totaling 
268 miles of 2-in. through 30-in. pipe. 
D. D. Vaughn is superintendent and 
Clark Sayles office manager. 


>» Holder Construction Company, Sny- 
der, Texas, is constructing a gathering 
system in Borden and Howard counties, 
Texas, for the Reef Field Gasoline Cor- 
poration. It will consist- of approxi- 
mately 100 miles of 3-in. through 12-in. 
pipe. C. O. Holder, Jr., is superintendent 
and L. Arnold office manager. 


>» Bishop and Lock Construction Com- 
pany, 1018 Magnolia Building, Dallas, 
Texas, has contracted to lay 42 miles of 
854-in., 4 miles of 654-in., and 7 miles of 
4l-in. pipe for the Texas-New Mexico 
Pipe Line Company. The lines will ex- 
tend the existing sweet crude gathering 
facilities of the company in the Loving- 
ton pool in southeast Lea County, New 
Mexico, to the Saunders area of north- 
west Lea County. The field office is in 
the Lister Building at Lovington, New 
Mexico. Howard Laquey is superintend- 
ent and M, E. Williams office manager. 
The work is underway. 

The spread laying 60 miles of 3, 8, 
and 10-in. pipe from the Oletha field to 
Waco, Texas, for Ebasco Services In- 
corporated, has moved its field office 
from Groesbeck to Waco. This job is 
more than half completed. Johnny Mc- 
Mahan is superintendent and W. H. 
Bond office manager. 


> Fulton and Brodie Construction Com- 
pany, P. O. Box 2064, Amarillo, Texas, 
have 142 miles of 20-in. on the Platte 
- Pipe Line Company system, the section 
between Holdrege and Odell, Nebraska. 
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| Pipe Line Contractors 





> Rumsey Brothers Pipe Line Con- 
struction Company, 4039 North Broad- 
way, Wichita, Kansas, has 100 miles of 
Platte Pipe Line Company project, the 
section is between Marysville, Kansas, 
and St. Joseph, Missouri. The field office 


is at Hiawatha, Kansas. Myrl Rumsey is 


superintendent and Glenn Stitt office 
manager. 


> H. L. Gentry Construction Company, 
921 East Michigan Avenue, Jackson, 
Michigan, has moved its field office to 
Ganville, New Jersey, from where work 
is going forward on the 75 miles of 16-in. 
being laid for Buckeye Pipe Line Com- 
pany between Mecungie, Pennsylvania, 
and Linden, New Jersey. F. K. Morris 
is general superintendent, John Schafer 
office manager, and Merle Hepler mas- 
ter mechanic. 

From Taunton to North Syracuse, 
New York, 25 miles of 10, 12, 16, and 
24-in. pipe is being laid for Niagara 
Mohawk Power. Laverne Curtis and 
Robert Cantrell are spread foremen. 


> P. & S. Constructors, Inc., Cape 
Girardeau, Missouri, is laying 276 miles 
of 14-in. pipe line for Shell Oil Com- 
pany from Wood River, [llinois, to East 
Chicago, Indiana. The field office is at 
Gibson City, Illinois. A. G. “Arkie” Hob- 
son is superintendent and V. E. Connor 
office manager. 


> Piggott Construction Alberta, Ltd., 
Edmonton, Alberta, Canada, has in 
progress 57 miles of 6-in. pipe line for 
the Saskatoon Pipe Line Company, Ltd. 











SUPERIOR BELT SLING 
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Patented 

Our Belt-Sling has proved far super.or in 
strength and durability to any other belt on 
the market. 

The load is carried by a center layer of wire 
rope, cushioned by rubber covered belting; they 
definitely will not mar a coated pipe. One man 
can easily hook up our Belt in a matter of 
seconds as there is no heavy bolt to fiaht, 
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For full information phone, wire or write 


Vic Knudsen Rigging Co. 


134 Sacramento St., San Francisco 4 — Sutter 1-1367 
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Pipe Line Contractors : 


> Tulsa-Williams Company, National 
Bank of Tulsa Building, Tulsa, Okla- 
homa, expects to complete early in 
October 143 miles of 10, 24, and 26-in. 
pipe line for Algonquin Gas Transmis- 
sion Company in New York, New Jer- 
sey, and Connecticut. The central office 
for this project is at Danbury, Con- 
necticut. R. L. Buck is general superin- 
tendent, R. E. Higgenbotham office 
manager, and George Littlejohn project 
engineer. Spread headquarters are as 
follows: 

Denville, New Jersey— O. R. Mitchell 
superintendent and Paul Mackie office 
manager. 

Suffern, New York—Whitey Martin 
superintendent and Sam Davis office 
manager. George Allen is superintend- 
ent of a second crew working out of this 
office. 

Waterbury, Connecticut—T. E. Davis 
superintendent and Walt Smeltz office 
manager. 





> Williams Brothers Company, Na- 
tional Bank of Tulsa Building, Tulsa, 
Oklahoma, is doing considerable work 
in the southeastern part of the United 
States and has established offices at At- 
lanta, Georgia (Telephone 47-4341) and 
Charlotte, North Carolina (Telephone 
6-3418). Buddy Franks is general super- 
intendent, Bob Folk and Joe Breedlove 
office managers, and E. U. Mahaffey and 
Brownie Young general foremen. Seven 
crews are in the field, installing distri- 
bution lines at Chamblee and Atlanta, 


Georgia, and Mt. Holley, North Caro- 
lina; 6-in. transmission line near Wil- 
liamston, South Carolina; 2, 4, and 6-in. 
transmission and distribution lines at 
Gastonia, North Carolina; 4-in. trans- 
mission line near Burlington, North 
Carolina, and a products terminal for 
The Texas Company at Doraville, 
Georgia. 


> Anderson Brothers of Venezuela, C. 
A., 6300 Navigation Boulevard, Hous- 
ton, Texas, is laying a crossing of the 
Gulf of Coro for Creole Petroleum Cor- 
poration. Approximately 80,000 ft of 
26-in. pipe will be installed. The field 
office is at Las Piedras. “Red” Goode is 
superintendent. 


> J. E. Young Pipe Line Contractor, 
Inc., 931 East Rosecrans Avenue, Los 
Angeles, California, is laying 41 miles 
of 854-in. pipe for Southern California 
Edison Company between Santa Fe 
Springs and Etiwanda. The work is ex- 
pected to be completed the middle of 
October. Jack Cook is project superin- 
tendent and Ronny Cook spread super- 
intendent. 


> L. E. Farley, Inc., 2609 Sunset Boule- 
vard, Houston, Texas, has contracted to 
lay 64 miles of 16-in. pipe line for Inter- 
state Oil Pipe Line Company, from 
Morgan City to Baton Rouge, Louisiana. 
Due to delayed pipe shipments this work 
probably will not get started until after 
the first of the year. 






> Missouri Valley Dredging Cor pany, 
222 Williams Street, Omaha, Nei.-aska 
is installing a 3900-ft, 22-in. cros: ing of 
the Illinois River near Havana, | 'inois 
for Sinclair Pipe Line Company. Virgil 
Bull is superintendent and G. \\. Van 
Horn office manager. 





> Harford Brothers Pipe Line Con. 
struction Company, Emporium, Penp. 
sylvania, is still shut down, having ryn 
out of pipe, on its work for Lake Shore 
Pipe Line Company: The section cop. 
sists of 75 miles of 10-in. from Cochran. 
ton, Pennsylvania, to Ashtabula, Ohio, 
then west to Fairport Harbor, Ohio. The 
field office is at Lineville, Pennsylvania. 
A. M. and W. E. Harford are in charge, 
Earl Dell is spreadman and W., Q. 
Harris office manager. 


> R. H. Fulton and Company, P, 0. 
Box 1526, Lubbock, Texas, has recently 
contracted to lay 76 miles of 20-in. for 
the West Texas Gulf Pipe Line Com. 
pany. The section will be from Long. 
view, Texas, west. 

Work has begun on the 55 miles of 
8-in. being laid for Pioneer Pipe Line 
Company in the vicinity of Salt Lake 
City, Utah. The field office is at: that 
point with Jerry Nash spreadman. 

This contractor also is laying a total 
of 433 miles of the Platte Pipe Line 
Company system, from Casper, Wyo- 
ming, to Holdrege, Nebraska. The field 
office is at North Platte, Nebraska. with 
\. A. Carrigan superintendent. 
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PIPE BEVELING MACHINE COMPANY 


E. 3rd St. 
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H&M you can save up to half 


but durable machine makes a 


for 


With the economical 





complete cut and bevel in 
a 12 inch pipe in about 


two minutes. 


Let us 


a demonstration. 


yourself, 


Tulsa, Okla. 
Phone 3-0241 
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Tue present refining capacity «/ the 
refinery of Administracion Nacio: 1 de 
Combustibles Alcohol and Portla: 4, in 
Lateja, the only one in Uruguay, 25. 
000 bbl per day: 

This amount has been reached with 
the start of a new topping unit, which 
has been operating since August |. 1950, 
and the topping and cracking unit- (this 
latter operating as topping unit). which 
have been running since 1937. 

With the new unit was mounted a 
little vacuum plant with a capacity of 
750 bbl daily enabling the expansion of 
asphalt cements and cut-backs. 

By processing the above-mentioned 
amounts it is possible to meet almost D 





entirely the demand of the country, and Ry 
Uruguay imports only the high octane la 
aviation gasoline and the base oils for bu 
the manufacture of lubricant oils. 
The crude oil processed is imported, 

the sources of supply being at present 

View of distillation unit at Lateja refinery near Montevideo. Venezuela, Arabia, Ecuador, Chile, and 
Peru, in decreasing order as far as fig- ( 
ures are concerned. 


Referring to petroleum exploration, 
a geophysical+ program involving gravi- 
metric and magnetometric surveys in 
the northwestern area of the country 
has been in operation during 1951. The 
plan for 1952 is to continue and enlarge 


U 4 U G U AY on ea iow 
- de 
* Assistant general manager, Administracion 





Nacional de Combustibics Aleohol y Portland. al 
+Conducte y Exploration Surveys Interna- st 
ING. ALFREDO D. LEVRERO* tional, Ine. ; ‘ 

al 
Another view of distillation unit. EXCLUSIVE 7 
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Desk and Derrick directors and officers for 1953 are: 
Ruth Palmer, Casper, Wyoming; Doris Whiteside, Dallas, Texas; 
lamont Tofte, Wichita Falls, Texas; Frances Crawford, Vicks- 
burg, Mississippi; Irene Stimson Cox, San Antonio, Texas; Mar- 


garet Neff, Jackson, Mississippi; Anne Curren, Tulsa, Oklahoma; 
Eleanor Crockett, Calgary, Alberta, Canada; Carol Eberhart, 
New York City; Lillian Tucker, Shreveport, Louisiana; Maxine R. 
Hacke, Tulsa. Not shown is Florence M. Hopkins, Pasadena. 





Oil Women Spud In Own Organization 


MARY MORRIS LYMAN* 


“The men won’t believe this.” 

Mrs. Lee Wilson Hoover, then presi- 
dent of the National Association of Desk 
and Derrick Clubs of North America, 
smiled as she commented on another of 
many unanimous decisions at the first 
annual convention of the clubs. 

For two full days more than 1000 
members of the different clubs through- 
out the United States and Canada met 
at the Shamrock Hotel, Houston, Texas, 
toset up a permanent constitution for the 
national association, held special study 
courses on different phases of the asso- 
ciation, and were guests of various oil 
and supply companies at two luncheons 
and an outdoor dinner. The meeting be- 
gan with a’ welcome by Mayor Oscar 
Holcombe and closed with a speech by 
the president of Plymouth Oil Company, 
and chairman of the National Petroleum 
Council, Walter S. Hallanan. Other 
speakers were Inez Awty Schaeffer, 
founder of the Desk and Derrick Club, 
and Russell B. Brown, general counsel, 
Independent Petroleum Association of 
America. 

The organizational work went smooth- 
ly except for an occasional lapse (like 
“Lsecond the emotion”) and it was hard 
to believe that many of the delegates 

longed to no other clubs. Much credit 
for this goes to Camella Bustetter, chair- 
man of the business and rules committee. 

Mrs. Schaeffer, who first got the idea 
for an association of women in the oil 
industry in New Orleans, Louisiana, 
pointed out to her audience the danger 
of letting club activities drift in the 
Wrong <irection, and of devoting time 
needed ‘0 the office to club matters. 

In Jsne, 1951, we were able to turn 
over to Lee Wilson Hoover and her 
capable Board of Directors the Asso- 
“lation .{ Desk and Derrick Clubs of 
North merica,” Mrs. Schaeffer re- 
ported. In this connection I would like 
'0 point out to you the danger of allow- 

*Assist nt Editor. 


ing our national organization to become 
too powerful. It is the local clubs and 
their problems that should hold our at- 
tention. 

“We have a great responsibility to the 
industry. The Desk and Derrick Club 
has had phenomenal growth. This has 
been due largely to the paternalistic as- 
sistance of our-employers and the indus- 
try as a whole. This assistance has been 
based not so much on what we have al- 
ready accomplished as on what the in- 
dustry looks for in the future from us 
in the way of improved industrial rela- 
tions and improved public relations. 

“If we allow our club activities to 
interfere in any way with the job for 
which we are being paid, we are hurting 
Desk and Derrick. If an employer asks 
his secretary or accountant to do some- 
thing for him and he discovers she is 
working on Club matters, I am sure his 
enthusiasm for Desk and Derrick will 
be dampened. 

“Women have been justifiably criti- 
cized in offices for being too emotional, 
resenting criticism, allowing petty jeal- 
ousies to arise, taking long coffee and 
lunch periods, using the telephone un- 
necessarily, and jumping from one job 
to another without any feeling of re- 
sponsibility or obligation to employers. 

“I urge you to practice self-examina- 
tion and set as good an example as you 
possibly can in your office. If you do, 
our horizons will not only be extended, 
they will be unlimited.” 

Russell B. Brown told the oil women 
.... you are an important integral part 
of this industry’s economic and indus- 
trial activities. This industry provides 
a great field for the professional career 
women. It was among the first of the 
large industries to avail itself of the 
career woman as chemists, refining en- 
gineers, geologists, petroleum engineers, 
etc. In the field of research for the bene- 
fit of the human race your role is im- 
portant. You have organized and admin- 


“ 
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istered our office personnel to a large ex- 
tent. Women own a great proportion of 
our capital stock.” 

“Molly Pitchers of the oil industry,” 
is the term Walter S. Hallanan used to 
describe members of the Desk and Der- 
rick Club. “What Molly Pitcher was to 
our country in the war days, you are to 
the oil and gas industry today. As 
Molly Pitcher went down in history as 
the inspiring heroine who carried sus- 
tenance to the soldiers and even manned 
the guns when necessary, so shall it be 
noted that you will have aided and aug- 
mented our constant fight to put forth 
the best efforts of the petroleum indus- 
try in meeting the greater responsibili- 
ties that a new and better day brings.” 

Hallanan added that “in the oil in- 
dustry there may be price ceilings, but 
there are no capacity ceilings; there is 
always room at the top. It is an industry 
that is big in past, present, and in the 
future. You can feel that you are en- 
gaged in serving your world through the 
making of contributions adding up to 
service and progress that have no com- 
parison anywhere.” 

New officers and directors were 
elected at the convention, and will take 
office in January, 1953. They are: Mar- 
garet Neff, Dixie Geological Service, 
president; Frances Crawford, Brunini, 
Everette, Gantham, and Quin, secretary ; 
Lamont Tofte, Texas Seismograph, 
treasurer; Irene Stimson Cox, Pan- 
handle Producing, first vice president; 
Anne Curren, Ohio Oil, second vice 
president. The following regional direc- 
tors were named: Carol Eberhart, The 
Texas Company, Region 1; Maxine R. 
Hacke, Warren Petroleum, Region 2: 
Lillian Tucker, Pan American Produc- 
tion, Region 3; Ruth Palmer, Rocky 
Mountain Oil and Gas Association, 
Region 4; Florence M. Hopkins, United 
Geophysical, Region 5, and Doris White- 
side, Texas Mid-Continent Oil and Gas 
Association, Region 6. 
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News 


Gulf and Atlantic May Be 
Added to Government Suit 


Two more oil companies, Gulf Oil 
Company and Atlantic Refining may be 
added to the list of companies now under 
investigation by the Justice Department 
to determine if they have over-charged 
the U. S. Government on oil shipments 
delivered under the foreign aid program. 
Shipments involved were made between 
May, 1949, and August 31 of this year, 
and were delivered to from Kuwait to 
European countries. Most of the oil, the 
Mutual Security Agency reported, was 
handled by Gulf Oil, and smaller ship- 
ments were made by Atlantic and 
Socony-Vacuum. 

Other companies already involved in 
the government suit are Standard Oil 
(New Jersey), Standard Oil California, 
Socony-Vacuum Oil, and The Texas 
Company. 





Imports Dip Slightly 

Imports of foreign oil into the United 
States for the week ending September 
16 averaged 860,600 bbl daily, slightly 
under the 895,800 bbl daily imported 
the week before, according to a report 
issued by the American Petroleum In- 
stitute. 

Below are figures for the week of 
September 13, and the four weeks prior 
to this date. 








Week Crude “Residual 

ended oil oil Others Total 
August 16..... 515,700 205,300 45,200 767,200 
August 30..... 619,500 155,500 56,200 831,200 


September 6... 612,300 221,600 6.700 895,800 
September 13.. 611,900 231.400 17.300 860,600 





Hines Baker Speaks at 
Texas Mid-Continent Meet 


Hines H. Baker, president, Humble 
Oil and Refining Company, Houston, is 
one of the panel of speakers scheduled 





Hines H. Baker 


for the 33rd annual meeting of Texas 
Mid-Continent Oil and Gas Association 
at Hotel Texas, Fort Worth, October 
14-15. 

Baker’s address, “Statesmanship in 
Industry,” will be delivered on the sec- 
ond morning of the meeting, Charles E. 
Simons, association executive vice presi- 
dent, announced. 

Head of the state’s largest petroleum 
company since 1948, Baker is a Phi Beta 
Kappa from the University of Texas, 
where he was graduated with a law de- 
gree in 1917, joining the law depart- 
ment of the Humble two years later. 
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Export Figures Out 


The Petroleum Administration for 
Defense has issued the following sum- 
mary of U. S. exports of major petro- 
leum products. Figures are for the weeks 
ending August 1, 8, 15, and 22. Given in 
thousands of barrels daily, figures in- 
clude products exported by tanker and 
barge movement only. 








Week Motor Ker- Dis- Re- 

ending Avgas* gasoline osine tillate sidual Total 
August 1... 67.8 32.4 41.8 105.5 87.7 335.2 
August 8... 52.6 10.3 13.5 41.3 56.1 173.7 
August 15.. 31.3 5.9 33.9 80.7 42.5 194.3# 
August 22.. 2.5 19.1 3.8 659.6 41.9 126.9 

*Avgas is partly estimated and includes all methods of 
=. 








lran Will Let World Court 
Set British Compensation 


Premier Mossadegh of Iran has an- 
nounced that he is willing to let the 
World Court rule on how much com- 
pensation Britain should receive for in- 
stallations, taken over by Iran. Earlier 
Mossadegh had rejected settlement pro- 
posal made by President Truman and 
British Prime Minister Churchill that 
called for submission of the question to 
the Court. Iran is prepared to pay com- 
pensation only for the properties, Mossa- 
degh added in his announcement. 

Even this decision on the part of 
Mossadegh left little hope that a settle- 
ment would be reached in this manner, 
because Britain has made clear she will 
not accept compensation on properties 
alone, without settlement of additional 
claims. 

Iran still hopes the World Bank will 
consider its request for a loan of be- 
tween $19 and $21,000,000 to help get 
the country back toward solvency. 

W. Alton Jones, president of Cities 
Service Oil Company, who has been in 
Iran holding a series of conferences with 
Mossadegh, has announced he is con- 
sidering sending advisory technicians to 
Iran. He added his company may event- 
ually purchase Iranian oil. He empha- 
sized that no agreement or deal had been 
made with Mossadegh, but added that 
the contemplated program would not 
depend upon any settlement of the 
Anglo-Iranian dispute. 


Amerada to Build 
Large Reclaiming Plant 


Amerada Petroleum Company has an- 
nounced its plans to build a multi-mil- 
lion-dollar plant to reclaim natural gas 
produced from its oil wells in the Wil- 
liston Basin, North Dakota. Amerada’s 
Williston holdings include the Beaver 
Lodge and Tioga fields, both in North 
Dakota, where gas now flowing from 
producing oil wells is being burned off. 

Albert Jacobsen, president of Amer- 
ada estimated the new plant will cost be- 
tween $10,000,000 and $20,000,000 and 
will be situated as close as possible to 
the center of the producing area. The 
plant will extract gasoline and sulfur 
from natural gas. Jacobsen did not pre- 
dict when the plant will begin, as suffi- 
cient data on its Williston resources 
must be obtained first. 


Kilgore Jube-OlL-Lee 
Notes Oil Progress 


Contributions oil has made to East 
Texas are being celebrated in a | ube. 
OIL-Lee October 14, 15, and 16 iv Kj}. 
gore, Texas. Events during the thr: «-day 





Marjorie Ann Brown, of Kilgore College's 
famed Rangerettes, sits on Christmas 
tree near discovery well of East Texas 
oil field. With her is W. S. Morris. 


celebration include the coronation of an 
Oil Queen, a Queen’s Ball, tours of oil 
installations, an old timers’ reunion, and 
a parade. W. S. Morris of Kilgore, mana- 
ger of East Texas Salt Water Disposal 
Company, is general chairman. 

A granite marker at L. D. Crim No. 
1, the discovery well in the Kilgore area, 
will be unveiled in special ceremonies. 
Humble Oil and Refining Company, 
operator of the well, has erected the 
marker, -which is inscribed with the 
history of the well. 

Miss Dolores Russell will be crowned 
Oil Queen. Texas Railroad Commis- 


sioner William J. Murray, Jr., and Erle. 


P. Halliburton, chairman of Hallibur- 
ton, chairman of Halliburton Oil Well 
Cementing Company, Duncan, Okla- 
homa, and the famous Rangerettes are 
on the program. 


PAD Urges Home Owners 
To Fill Fuel Tanks at Once 


Home owners on the East Coast have 
been warned by the Petroleum Adminis- 
tration for Defense that unless yields of 
distillate such as kerosine, home heat- 
ing oil, and diesel fuel are stepped up 
during the next few months, they will 
feel a shortage of the products next 
winter. 

PAD urged users of home-heating oil 
to fill their tanks just as quickly as pot 
sible to help avert possible shortages 10 
their area this winter. Deputy Petroleum 
Administrator J. Ed Warren reported 
that the petroleum industry is trying t 
help out in this situation as much 4s 
possible. He said PAD had calculated 
that of the crude oil going to refineries 
about 31.8 per cent should represent dis- 
tillate output. He said the yield deft 
ciency could result in a shortage of ap- 
proximately 45,000 bbl a day during the 
winter months. 
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on a Beaird-Ingersoll- Rand 
Packaged Compressor Plant 


Complete packaging and complete assembly at the 
factory saves you the increased expense of field 
assembly — keeps cost per horsepower, installed, 
to a minimum. 


EXPERIENCED ENGINEERING 


Beaird engineers — the men who devel- 
oped the completely packaged compressor 
plant — have behind them the experience of 
designing more than two hundred packaged 
compressors. Each plant is not only mechan- 
ically engineered but is individually gas 
engineered to meet specific operating 
requirements. . 


EFFICIENT PROCUREMENT OF 
COMPONENTS 

Beaird’s coordinated buying, warehous- 
ing, and transporting of the hundreds of 
separate parts which go into each compres- 


THE J. 3. BEAIRD COMPANY, INC. sHREVEPORT, LOUISIANA 


165 horsepower 6 
JVG packaged 
compressor plant. 
Other sizes from 
110 to 550 horse- 


power. 





sor, relieves you of a formidable adminis- 
trative load — prevents costly delays due to 
shortages. You can be confident of getting 
parts which meet specifications. 


SKILLED MANUFACTURING 


All piping, manifolds and vessels are cor- 
rectly sized and fitted — all components are 
properly aligned and levelled on the rugged 
steel base. Rigid testing and the Beaird 
reputation for quality manufacturing, 
assure you of smooth efficient operation 
when the plant is installed. 


Write for the new booklet which gives you complete 
information on the Beaird-Ingersoll-Rand packaged 
compressor plant. 








LOWEST COST PER HORSEPOWER, INSTALLED 





FPC Sharply Criticized 
For Its Quest for Power 


A resolution passed by an overwhelm- 
ing majority of members of the Inter- 
state Oil Compact Commission has of- 
ficially called up the Federal Power 
Commission to “cease its constant quest 
for additional unlawful power.” 

Meeting in Banff, Alberta, Canada, 
members of the IOCC were especially 
critical of FPC’s action in the Northern 
Natural Gas Company case when it re- 
fused to recognize the Kansas Corpora- 
tion Commission’s increase in minimum 
prices to gas producers in the Hugoton 
gas field. The Compact declared that the 
FPC should cooperate with the state in 
its attempt to conserve natural re- 
sources, rather than ignore state price- 
fixing at the wellhead. The Oklahoma 
Commission had ordered an increase in 
minimum prices to gas producers in the 
Hugoton field. 


Israel Will Get Money 


For Purchase of Crude Oil 


A $6,000,000-per year agreement for 
the purchase of crude oil and refined 
products has been reached by the gov- 
ernment sponsored Israel Fuel Corpora- 
tion and a threefold finance group— 
American Israel Petroleum Corporation, 
Overseas Discount Corporation, and 
American Palestine Trading Corpora- 
tion. With the $6,000,000 placed at the 
disposal of the Israel Fuel Corporation 
for oil and petroleum products, this com- 
pany can market about 200,000 tons 
(1,400,000 bbl) yearly. 

Also from Israel comes word that 
parliament has passed a new oil law by 
a large majority authorizing prospecting 
for oil in that country. No monoply con- 
cessions, under the regulations, will be 
given any one firm and equal opportun- 
ity will be afforded both foreign and 
domestic companies. 

The new law provides that for ex- 
ploration purposes the country will be 
divided into four districts, and all min- 
eral rights will be owned by Israel. 
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Purchasing Agents Association, at a recent meeting in 
Tulsa, Oklahoma, made a gift presentation to R. C. Baker, Sr., 
president of Baker Oil Tools, hosts at the meeting. H. M. Cos- 
grove, retired secretary of the Association is shown presenting the 





gift. Center, R. C. Glover, Tulsa division sales and export engi- 
neer, Baker, addressed the meeting, and R. W. Henderson, right, 
vice president and assistant general manager for Baker spoke of 
the achievements of the meeting. 
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OPS Rejects Pleas for Higher Prices on Gas, Oil 


The Office of Price Stabilization has 
turned down recommendations for 
higher price ceilings on natural gas pro- 
duced in Texas by Stanolind Oil and 
Gas Company and Continental Oil. The 
plea was turned down by ex-price chief 
Ellis Arnall, in one of his last official 
acts, even though a special board of re- 
view, which had been appointed to study 
the case, had recommended raising the 
price from 10 cents per 1000 cu ft to 
11% cents. 

This was the second time Stanolind 
and Continental had lost their appeal to 
get higher ceilings on natural gas pro- 
duced from the Woodlawn field in Har- 
rison County, Texas. The two companies 
appealed from an Office of Price Stabili- 
zation order setting the 10-cent ceiling. 
They contended that negotiations with 


oy 


RiBOA 





Mississippi River Fuel Company for 
the higher price of 12 cents per 1000 cu 
ft were already under way before prices 
were frozen January 26, 1951. 

Pennsylvania Grade crude oil pro- 
ducers received a like decision from 
OPS recently. Their plea for a hike in 
the $4.25 per barrel ceiling price on 
their petroleum was rejected, and Tighe 
E. Woods, price stabilizer, notified R. J. 
Brennan, chairman of the Pennsylvania 
Oil Producers Committee that if the 
committee had further evidence to sub- 
mit in support of its request it would 
be considered. 

The Producers Committee announced 
it has made no plans regarding a future 
course of action, adding that it had sub- 
mitted all the information available and 
all OPS had asked for. 


=. 
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Fishing off the Island of Catalina are: Henry W. Pullman, Baker Oi! Tools; 


Mrs. Pullman; Mrs. Clarence White, Mrs. Thelma Irby, Mrs. Nina Murren, Clarence 
White, Oil Well Manufacturing Corporation; and R. E. Irby, Colombian 


Petroleum. (For details of the fish story see Petrolic Personalities, Pag: 
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A VOLUME OF DATA 





... covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 





Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 2” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 4” 


Wo 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


seneral Offices and Works: P. O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. i 
ants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and I.D. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or MAIL THE COUPON 


Please send me one of your fitting and flange sheets: 


NAME 





POSITION 





COMPANY. 





STREET ADDRESS 





CITY. 





ZONE_____STATE. 





» None Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, III. 
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News 


Ajax Expands Activities 
To Williston Basin Area 


Ajax Petroleums Limited announces 
expansion of its interests to include 
participation with three other Canadian 
companies in the Montana, U. S., por- 
tion of the Williston Basin. 

Although Ajax’ producing wells at 
Morinville are standing capped ready 
to pipe gas through Ajax’ own $1,700,- 
000 pipe line system to Canadian Chemi- 
cal Company’s new Edmonton plant 
(affiliate of Celanese Corporation of 
America), the Canadian company has 
taken on a 15 per cent interest in 120,- 
000 acres in Montana. Partners with 
Ajax in the deal are Albermont, Tran- 
sera, and Eramont Petroleums. 

Central feature of the Ajax group’s 
Montana spread is acreage straddling 
the Baker-Glendive or Cedar Creek Anti- 
cline, where Texaco, Shell, Frobisher- 
Federated, and others have indicated a 
100-mile-long production trend. Two 
producers there are in the 6000-bbl-per- 
day class, among the largest yet found 
in the west, and there is no proration 
there. The Ajax group has offset quar- 
ters to an Empire State Hathaway well 
and a Frobisher-Federated well, both 
of which have found some oil and are 


still drilling. 
Brazil Signs New Oil Law 


Legislation to make the petroleum in- 

dustry a half-billion dollar Brazilian 
government monoply has been passed 
by the Chamber of Deputies in Rio de 
Janeiro. Aim of the bill will be event- 
ually to close out all foreign interests as 
soon as their concession period expires. 
A national monoply was expressly de- 
clared on: Research and production, re- 
fining of both national and imported oil, 
water transport of Brazil’s oil, and its 
products and pipe line transport, re- 
gardless of the origin. Present trans- 
ports of oil and existing refineries are 
exempted until concessions run out. 
_ Final senate approval is necessary but 
there is little doubt it will be given. The 
bill provides the monoply will be car- 
ried out by the national petroleum coun- 
cil, as the top policy organ, and the 
Brazilian Petroleum Corporation. 


Tariffs Cut on Imported 
Venezuelan Crude Oil 


‘The United States and Venezuela have 
signed an agreement lowering tariff on 
Venezuelan oil ranging up to 50 per 
cent reductions. The cut was made, ac- 
cording to an announcement by Presi- 
dent Truman, in return for extensive 
tariff concessions on American exports 
to Venezuela. Reduction in tariff will 
apply not only to Venezuela but to all 
other oil countries as well. 

Under the agreement, the U. S. will 
cut duties on crude petroleum, top crude 
oil, and residual fuel oil to 5% cents 
a barrel on oil with an API rating of 
less than 25 deg and to 11 cents a bar- 
rel on oil with more than 25 deg rating. 
Duty was formerly 10% cents on all im- 
ports amounting to less than 5 per cent 
of U. S. production, and 21 cents on im- 
ports exceeding that total. 
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U.S. Expected to Miss Oil Production Goal 


The Petroleum Administration for De- 
fense has predicted that this country’s 
oil industry will fall at least 113,000 bbl 
short of its goal of 7,722,000 bbl of daily 
crude oil production capacity by the 
end of 1952. Speaking to the CIO Oil 
Workers convention, E. Earl Mattern, 
assistant deputy administrator of the 
PAD told the oil workers that the steel 
strike and consequent shortage of stee! 
had lost an estimated 5000 new oil wells 
this year. He added that the refinery 
workers’ strike last May may have a 
serious impact on the East Coast next 
winter where a lack of heating oils is 
expected. 


Visiting Imperial’s Edmonton, 
Canada, refinery recently were: 
J. R. Caddy, A. J. Rogers, sales 
department, Vacuum Oil Ltd. of 
Australia; Jack Menneer, drilling 
editor, The Petroleum Engineer; 
M. A. Wood, accounts department, 
Vacuum Oil of Australia; Eric 
McVeity, Imperial Oil Ltd., and 

A. Patton, Imperial refinery. 
Caddy, Rogers, and Wood 
recently spent a week at the 
Imperial refinery in Edmonton, as 
a part of a 5-month tour they are 
making of petroleum facilities in 
the United States and Canada. 


In California, Standard Oil Cor pany 
of California has estimated that «rude 
oil supplies in five western ates, 
Alaska, and Hawaii will run sl..rt of 
requirements by 59,000 bbl a da-. and 
by 63,000 bbl per day next yea:. The 
West Coast shortage was brought about 
by an increased demand and a sm,l jp. 


crease in producibility in the district, 
Standard declared. The Korean \W ar has 
further aggravated the shortave by 


heavy military demands. The West 


Coast’s independence from outside sup- 
ply is thought to be over by Standard 
California, and the area will hay 
a net importer from now on. 


to be 





Cartel Charges Harmful to Small Firms, Craig Claims 


Earle M. Craig, president of the Na- 
tional Petroleum Association, declared 
recently that the Federal Government’s 
oil cartel charges are not a matter of 
cheer for small businesses but rather a 
“cause for fear that a similar attack 
may be made upon us.” 

Craig, president of Freedom-Valvo- 
line Oil Company, addressed the open- 
ing session of the NPA’s Golden Anni- 
versary meeting in Hotel Traymore, At- 
lantic City, New Jersey. Commenting on 
increased regulation by government in 
the last decade, he declared: 

“The most recent example of Federal 
government intrusion in the oil industry 
has occurred in the last month when 
with great fanfare some of the larger oil 
companies are accused of being mem- 
bers of an international conspiracy to 
dominate world oil trade. 

“That is apparently part of a shrewd 
propaganda technique that this attack is 
being made for the benefit of small 
business; however, we of-the smaller 
companies of the industry are not 
cheered by this act of Government be- 
cause we recognize that an unjust at- 
tack on one company or a group of com- 
panies does not help us, but gives cause 
for fear that a similar attack may be 
made upon us. 

“These companies are charged with 
having gone out with their own money to 
find oil in previously unproductive areas 


of the world, of developing this produc- 
tion and of winning and keeping for the 
U. S. a preeminent place in the petro- 
leum world trade. It is difficult to see 
how this accomplishment interfered with 
small business. Certainly no small com- 
pany has the resources necessary to 
undertake the development of oil fields 
in the Middle East,” Craig declared. 

Frank M. Porter, president of the 
American Petroleum Institute, has also 
spoken out against the cartel charges. 
He declared that the API “does not en- 
gage nor has it ever engaged in activi- 
ties that could be considered even re- 
motely of a cartel nature.” 

In answer to a statement in a Federal 
Trade Commission report which assoct- 
ated the Institute with the alleged oil 
cartel, Porter declared: 

“The American Petroleum Institute 
does not engage nor has it ever engaged 
in activities that could be considered 
even remotely of a cartel nature. The 
charges made in the Federal Trade Com- 
mission’s report arise from a complete 
misunderstanding and misinterpretation 
of the Institute’s efforts in the field of 
crude oil conservation when, in !929, a! 
the insistence of a governmental agency. 
the Federal Oil Conservation Board, it 
made through committees recommenda 
tions to that Board looking to tiie col 
servation and prevention of waste of this 
irreplaceable natural resource. 
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Of the plants designed, fabricated and con- 
structed by Stearns-Roger in recent years, most 


were repeat orders from satisfied customers. 


A contract with Stearns-Roger fixes total re- 
ponsibility within one organization, covering all 
services from design through construction to 
testing and placing the completed plant in oper- 


ation, including the training of operating per- 
sonnel. 


NATURAL GASOLINE EXTRACTION 
SULPHUR RECOVERY * GAS SWEETENING 
DISTILLATE RECOVERY * GAS DEHYDRATION 
GAS COMPRESSOR STATIONS 


THIS BULLETIN 
GIVES YOU THE STORY 


of Stearns-Roger 
experience and service that 
bring these repeat orders. 


Write for 
Stearns-Roger bulletin | 
“Construction Projects.” 


Stearns- 
THE STEARNS. ER MFG. CO. DENVE LORA SALT LAKE CITY 


ENGINEERS = CONTRACTORS = MANUFACTURERS 
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Familiar Scenes 
IN OIL FIELD SERVICE 














































; This gas gathering line is 

just one of the ways in 

which Naylor Pipe serves 
| the gas and oil industry. 
Distinctive Naylor Pipe 
offers structural and per- 
formance advantages for 
gas and oil lines, salt 
water disposal, sludge 
lines, vacuum lines, 
syphon pipe, tank gauge 
and swing pipe. Diam- 
eters from 4” to 30”. 
Write for Bulletin No. 
507. 


Line Pipe 
and 


Surface Casing 
Naylor Tested suc EN 


wherever it is impractical \. 
to move in field welding \\ 
equipment. Naylor gives 

you maximum strength 7 a 
with minimum weight; os i. ‘ 
uniform lengths of 30 
feet; accurate threading 
to A.P.I. specifications; 
easier handling and set- 
ting. Naylor eliminates 
need for centralizers; no 
field welding equipment 
needed. Write for Bulle- 
tin No. 251. 
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NAYLOR 


Naylor Pipe Company 
Pp | Pp E 1232 E. 92nd St., Chicago 19, Ill. 
New York Office: 
350 Madison Ave., New York 17, N.Y. 








Mid-Continent Supply Company, Ft. Worth, Texas and Branches 
Exclusive distributors in Mid-Continent and Gulf Coast Areas 











News 


Crude Production Rises 
In Week Ended September 13 


An increase in crude oil pro. uction 
and in crude runs was reported ‘y the 
Bureau of Mines, United States ‘ ‘epart. 
ment of the Interior for the wee! ended 
September 13. Daily average ow: put of 
crude was 6,461,000 bbl or 19.00 bb] 
above the comparable total of tie pre. 
ceding week, the API reported. Daily 
average crude runs to stills of 7.059,000 
bbl were 38,000 bbl above the revised 
figure of 7,021,000 bbl for the p: ceding 
week and 515,000 bbl above the week 
ended September 15, 1951. For the four. 
week period ending September. crude 
oil production averaged 6,368,000 bb] 
daily. 

Stocks of domestic and foreign crude 
petroleum at the close of the week ended 
September 13 totaled 264,350,000 bbl. 
Compared with the total of 265,665,000 
bbl for the preceding week, this repre. 
sents a decrease of 1,315,000 bbl com. 
prising a decrease of 941,000 bbl in 
stocks of domestic crude and a decrease 
of 374,000 bbl in stocks of foreign crude. 


Reservoir Conditions Is 
Subject of B of M Report 


Field tests made by the Bureau of 
Mines’ Petroleum and Natural ‘Gas 
Branch have proved that reservoir condi- 
tions are favorable for the injection of 
gas or water to maintain pressure and 
increase ultimate recovery in Scurry, 
Borden, and Kent counties, Texas. 

This was made known in a report pre- 
pared by R. A. Cattell, chief of the 
petroleum and natural gas branch and 
others. Object of the study was to learn 
more about reservoir conditions in the 
fields where production is declining, ap- 
ply special techniques in solving field 
problems, and explore characteristics 
and behavior of rocks and the fluids they 
contain. Secondary recovery field studies 
reported were carried on in Oklahoma, 
Texas, West Virginia, and California. 

Free copy of the Information Circular 
7643, “Petroleum and Natural-Gas Re- 
search Programs, Bureau of Mines, Fis- 
cal Year 1951” can be obtained from 
Bureau of Mines, 4800 Forbes Street. 
Pittsburgh, Pennsylvania. 

The report also devotes considerable 
space to a discussion of the therody- 
namics of petroleum hydrocarbons. 


Research Group to Meet 


The first regular meeting of the Op- 
erations Research Society, which was 
formed by a group of leading scientists 
in May, 1952, will be held at the Na 
tional Bureau of Standards in Washing: 
ton, D. C., on November 17 and 18. 


The Society, whose purpose is to pre 
mote the application of scientific meth- 
ods to business and military problems. 
will hear and discuss papers involving 


industrial applications of Operations 
Research; waiting lines; inventories 
and the use of probability tec!iniques 
in industry; and the newly-develop 
Monte Carlo method for handlin= prob- 
lems which cannot be solved with or 
dinary equations. 
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~ | Clark has the answer. .|. Midget Angles 
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ap- Are you confronted with the problem of field gas pressures 
eld falling faster than anticipated? Do you have inadequate © Perfect balance virtually eliminates 
tics compressor horsepower in existing field gathering stations foundation. A simple concrete slab is 
hey to cope with these conditions? sufficient. 
<4 The obvious answer, of course, is to add more horse- ; 
‘4 power. Where and how to install it with the least possible e Needs only a roof in most cases. 
der disruption of existing plant facilities is an additional prob- © Ready to tie in the day it arrives. It’s 
Re- lem. The most economical location, not only from the “facto chaned” 
Fis- standpoint of reduced pipe size and consequently reduced ———* 
‘om cost, but also with overall horsepower requirements in mind, e Because it’s so rugged, very little 
eet. is at the point of highest suction pressure or at the well. attention is required. One man can 
ble The simplest, most practical field compréssor suited to this handle a number of units. 
| ~ use is the Clark Midget Angle. — ith 
’ Factory “packaged” into a complete semi-portable com- © Does not “en ere with present com- 
pressor station, it is all set to go to work the day it is re- pressor station facilities. 
ceived. It has the stamina and ruggedness—the Clark e Easily trucked over lease roads and 
Dp. quality and dependability backed by over 600 field instal- bridges without disassembly. It's small 
“d lations, to “take over” the job completely with a minimum and compact. 
sets of preparation. 
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ues CLARK BROS. CO., OLEAN, N. Y. 
ped Division of Dresser Operations, Inc. 
ob- OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
- Gas-Engine-Driven © Steam-Engine-Driven 
Motor-Driven © Centrifugal © Axial Flow 
52 THE PETROLEUM ENGINEER, October, 1952 To obtain more information on products advertised see page E-61 E-11 





PERRAULT 


FIBER-CAST 


THERMO-SET PLASTIC PIPI 


‘Everything 
for the Pipeliner’” 


PERRAULT 
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FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE. TEMPERATURE, 
p LIQUID LEVEL ETC. rh 


% SIMPLE TO ADJUST FORTHE 
y SPECIFIED OPERATING RANGE % 


MERCOID CONTROLS ARE EQUIPPED 

WITH MERCURY SWITCHES, THEREBY 

INSURING GREATER SAFETY, BETTER 

PERFORMANCE AND LONGER CONTROL LIFE 
Complete catalog sent uron request 

THE MERCOID CORPORATION 

4201 BELMONT AVE. CHICAGO 4], ILL 
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Army Tests Fuel Tank for Ground and Air Supply 


A newly designed mobile petroleum 
tank intended as an auxiliary source of 
bulk petroleum supply by land or air is 
undergoing field testing by the Army 
Quartermaster Corps, it was announced 
by the Department of the Army. 

Two experimental models of the 800- 
gal fuel tank were constructed for the 
Quartermaster Corps by the Martin 
Parry Corporation of Toledo, Ohio. 
Drawn in tandem behind an Army truck, 
they were exhibited in Washington, D. 
C., before being taken to the Army 
Quartermaster Center at Fort Lee, Vir- 
ginia, for a series of tests. The tanks 
will be towed at high speeds over rough 
roads and terrain, loaded and unloaded 
in cargo aircraft, and studied for gen- 
eral usefulness and serviceability. 

The complete experimental units are 


Air-transportable tank being detached from chassis for loading. 






13% ft long, 61% ft high, and each 
weighs 4500 lb empty. The aluminum 
fuel tank alone weighs 1650 lb empty, 
and 6400 lb when filled with petroleum. 

The tank is fastened to and removed 
from its chassis by use of a quick-clamp- 
ing device. Twelve small wheels on each 
side of the tank facilitate its loading 
and unloading aboard an aircraft. The 
tanks from two or more units may be 
stacked upon each other for transport. 
however, the entire equipment, includ- 
ing chassis, may be transported by air. 

Purpose of the mobile tank is to pro- 
vide means for carrying more bulk 
petroleum supplies forward by Quarter: 
master Supply Companies, and also to 
give more efficient method of transport: 
ing bulk petroleum supplies by ait. 
which now go in 55-gal drums 


Texas’ October Oil Output Set at State’s Highest Rate 


Texas oil wells are producing at the 
highest rate in the history of the in- 
dustry this month, with most of the state 
operating on a 23-production day rate. 
The Texas Railroad Commission has set 
the total allowables at 3,268,813 bbl per 
day, an increase of 4344 bbl per day 
more than that allowed last month. 

East Texas fields, contrary to most 
sections of the state, were cut back a 
day and given 18 days to produce in, 
cutting total output by some 21,500 bbl 
daily for the fields. The cut was a result 
of testimony showing reservoir pressure 
in the East Texas fields had dropped 
three pounds in August. 

Bryan W. Payne, president of Texas 





Independent Producers and _ Royalty 
Owners Association, speaking before the 
Commission declared that any reduction 
in allowables might give importing com 
panies “justification for stepping up 1 
ports which already are at peril points. 
He warned that with the new tarifl re 
ductions “the equivalent of a 10 per cet! 
increase in price on imported oil might 
give the importing companies an excust 
to unload more foreign oil on the marke 
in the name of free trade. He said the 
Texas Commission deserved praise {01 
“letting Texas production fill firm mar 
ket demand for more crude, rather than 
acquiescing to the importing compamle: 
demand that it be filled from -torage. 
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News 


tubular Goods Authorizations 
Slashed in Third Quarter 


The Petroleum Administration for De- 
fense has authorized purchases of 31,000 
ions of conversion oil country tubular 

for the fourth quarter, consider- 
ably under the 434,665 tons requested 
by oil and gas operators. Administrator 
J. Ed Warren announced the cut, and 
added that though the PAD regretted 
having to make the “drastic slash,” mill 
production on that large a scale is nof 
wailable now. He said there would be 
no point in issuing authorizations for 
the purchase of pipe that does not exist. 

In the meantime, PAD is trying to 
work out a substantial boost of foreign 
output of oil-country tubular goods. Pro- 
duction of pipe by steel mills in 1951 in 
free Europe and the United Kingdom 
has been estimated by PAD at about 
170,000 tons, with output to reach about 
250,000 tons this year. PAD said it is 
working through Mutual Security 
Agency to make it possible for Ameri- 
can oil companies operating abroad to 
get a higher proportion of their needs 
from foreign mills. 


NACE Conference Set 


The western region of the National 
Association of Corrosion Engineers has 
scheduled its second annual corrosion 
conference for November 20-21 at the 
Biltmore Hotel in Los Angeles. 

Topics devoted to the general theme 
—applied research—will be conducted 
during the two-day session by“nationally 
recognized corrosion engineers. Included 
in the program are a group luncheon on 
the 20th and dinner on the 21st, which 
will provide the opportunity to discuss 
mutual problems with both suppliers 
and fellow workers. 

Announcements will be sent to all 
western region members. Housing is on 
an individual basis and advance regis- 
tration may be made through W. M. 
Schilling—conference chairman and re- 
gional chairman. 





New OIIC Film Available 


The story of a split-second decision 
that becomes the turning point in a 
young man’s life is told in the 1952 mo- 
tion picture produced by the Oil Indus- 
try Information Committee of the Amer- 
ican Petroleum Institute. The setting is 
a suburban service station. “Crossroads, 
U.S.A.,” is the latest in a series of mo- 
tion pictures produced annually by 
OlIC. I: will be used extensively during 
the industry’s observance of Oil Prog- 
tess Week, October 12-18. 

Print: of “Crossroads, U.S.A.,” may 
he obtained through the Committee’s na- 
tional «‘ice at 50 West 50th Street, New 

ork ©, as follows: 16-millimeter, 
$42.50. plus shipping costs; 35-milli- 
meter, 100, plus shipping costs. 





eee ee 

OIL ¢ ‘RATORS AND PRODUCERS: In- 

terestc. 1 wildcat leases and in actual or con- 

ap : drilling operations. Will exchange 

a ©: -asing for partnership in oil-produc- 

Perk erties. Write Box 145 care of THE 
-EUM ENGINEER, P. O. Box 1589, 

Dallas fexas, 
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CONVENIENCE IN OPERATION — 

A 60-watt transmitter, receiver, power 
supply, and controls—in a single unit for 
desk-top operation. Available in 30-50 
mc range, 152-174 mc range. 


CONVENIENCE IN MAINTENANCE— 
Chassis slides up for complete 
accessibility. Cabinet acts as 
handy, solid servicing rack. No 
need to remove chassis from 
cabinet. 


ConveNIENOE —_ 


with RCA’s new 2-way radio station 


CONVENIENT! 

Compact, space-saving design 
Complete base station in a single 
desk-top unit using less than 314 
square feet of desk space—saves val- 
uable floor space. 


CONVENIENT! 

Easy to install and service 

Just plug in transmission line and 
AC power and you are ready to op- 
erate. Lift-out chassis for servicing 
in cabinet. Metering plugs for easy 
checking. 


CONVENIENT! 


Up to 3 transmitter channels, 

2 receiver channels 

Designed for up to 3-channel trans- 
mission and 2-channel reception 
where required. Lights on front 
panel indicate frequency in use. 


CONVENIENT! 


Local or remote operation 
Choice of local or remote control 
base station in single, compact cabi- 
net. Chassis also available in stand- 
ard cabinet rack or weatherproof, 
pole-mounting box. 


For further details on the new RCA 60-watt desk station, MAIL COUPON NOW 
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Dept. 127J, RCA Engineering Products, 




















| Camden, New Jersey 
( ) Please send me information on new Carfone desk station. 
Also send me information on 2-Way Radio for: 
i ( ) General Industry (Utilities, Construction, Petroleum, Lumber, Mining, etc.) 
( ) Transportation (Trucks, Buses, Taxis) ( ) Public Safety (Police, Fire, Ranger) 
| Name 
{ Title 
| Organization 
Address 
| City Zone State 
| RADIO CORPORATION of AMERICA | 
| MOBILE COMMUNICATIONS CAMDEN, N.S. 
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DEATHS 





> William Clayton Witt, II, formerly 
in the engineering department of At- 
lantic Refining Company, Dallas, Texas, 
was killed in an automobile accident 
August 23, near Odessa, Texas. A gradu- 
ate of Southern Methodist University 
and Tulane University, Witt was living 
in Midland at the time of his death. 


>» Ward Payne Anderson, general mana- 
ger of the Refining division, Eastern op- 
erations, California Texas Oil Company, 
Ltd., died suddenly August 12 at his 
home in New York City. He had not 
been ill previously. Anderson was gradu- 
ated from the University of California 
with a BS degree in 1925, and joined the 
research and development department 
of the Richmond, California, refinery of 
Standard Oil of California, one of the 
parent companies of California Texas 
Oil Company. He went to Bahrain, in 
the Persian Gulf in 1936 as superin- 
tendent of the refinery then being built 
there. He became general manager at 
Bahrain in 1942, and in 1946, was trans- 
ferred to the New York offices of Caltex. 


> L. E. Sloan, district production super- 
intendent for Stanolind Oil and Gas 
Company at “Abilene, Texas, died in 
Abilene on August 19, after a brief ill- 
ness.:A veteran of 41 years in the oil 
business, Sloan was in charge of drilling 
and oo operations for Stanolind 
in the North-Central and Panhandle 
areas of Texas. 

During his long career, Sloan worked 


in the Burkburnett oil boom and in 
various operations in Oklahoma, Kan- 
sas, and Texas. He was employed by 
Mc-Man Oil and Gas Company when 
that company and several others were 
merged in 1931 to form Stanolind Oil 
and Gas Company. In 1935, he was pro- 
moted to district superintendent, serv- 
ing at Midland, Fort Worth, Pampa, 
and Abilene. 


> William R. Ray, inventor, industrial- 
ist, and engineer, died at his Los An- 
geles, California, home in August. 

Chairman of the board of directors of 
the General Controls Company of Glen- 
dale at the time of his death; Ray was 
responsible for the development of the 
horizontal rotary oil burner, the dual 
pump and reservoir, and many other im- 
provements in the combustion, auto- 
matic controls, and heating fields. 

A mechanical genius, Mr. Ray was 
credited with the invention of an oil 
burner which, for the first time, made it 
economically possible to use oil for heat- 
ing and power purposes. 


> Harry F. Mitchell, treasurer of the 
Union Gas System, Inc., and a civic 
leader of Independence, Kansas, for 
many years, died unexpectedly at St. 
Luke’s Hospital in Kansas City, Septem- 
ber 1. Mitchell had entered the hospital 
the week before his death for surgery. 
He had been an officer and director 
of the Union Gas System for more than 
30 years, and was one of the oldest em- 








EVERLASTING 
VALVES 


EVERLASTING valves open wide to full-pipe- 
size flow—or close to a drop-tight seal — 


INSTANTLY. 


Unimpeded by valve discs or other interior 
obstructions, these straight-through-flow 
valves load tank cars at maximum pipeline 


capacity. 


The self-lapping action of the valve disc on 
its seat, every time an EVERLASTING valve 
is opened or closed, maintains the drop-tight 
seal during a long life. This eliminates time 


lost for frequent maintenance. 


Write for our Bulletin today—you'll be 


EVERLASTING-lly glad you did! 





Type No. 4000 
Screwed: All sizes 144” to 6”. 
(Flanged: All sizes 1” to 6”.) 
For pressures to 250 Ib. Other 
types for pressures to 600 Ib. 


EVERLASTING VALVE CO., 49 FISK ST., JERSEY CITY 5, N. J. 


Everlasting Valves Ez 
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ployees in point of service. He w.s also 
an officer of Midland Industrie-. Ine, 
and Gibraltar Finance Corporat: .\n, 


> Harold J. Buck, general sales nana. 
ger of the American Liberty 0): Com. 
pany, died September 15. Buck joined 
the company in Dallas, Texas, i:, 1949. 
Prior to joining American Libeity, he 
had been sales manager of Allie: Mate. 
rials in Oklahoma City. He was a «radu. 
ate of Colorado State University with a 
degree in civil engineering. He was ex. 
chairman of the board of Aspha!: Insti. 
tute and member of the Socicty of 
American Military Engineers. 


» H. Roddie Cook, chief clerk in the 
production department of Carter Oil 
Company died September 15. An em. 
ployee of Carter Oil for 36 years, Cook 
died of a heart attack in his office in 
Tulsa, Oklahoma. 


> George B. Talbot, founder of Talbot 
Oil Company, American Drilling Com- 
pany, and Midway Tool Company, died 
in Saginaw, Michigan, September 12. 
Talbot was president of the Oil and Gas 
Association of Michigan in 1948. 


> Larry Ziesss engineer for Magnolia 
Petroleum Company at Falfurrias, 
Texas, was killed in a rig accident, 
September 14. 


>» Emery A. Miller, retired drilling con- 
tractor died September 7 at his home in 
Bartlesville, Oklahoma. Miller, who was 
a native of Ohio, came to Bartlesville 


in 1913. 


> Doyce Adamson, 26-year-old architect 
for Continental Oil Company, Ponca 
City, Oklahoma, died September 4. He 
was a polio patient in the Stillwater, 
Oklahoma, hospital. 


> Don Franz Tilden, a retired oil pro- 
ducer, died in Claremore, Oklahoma, 
September 5. A native of Renrock, Ohio, 
he began his career in Louisiana and 
went to Oklahoma in the early 1900's. 


> Dr. M. R. Schmidt, general superin- 
tendent of the Whiting, Indiana, refinery 
for Standard Oil Company (Indiana), 
died recently. 


> Kenneth W. Borror, Mount Pleasant, 
Michigan, landman for Sun Oil Com- 
pany for the last 15 years, died in a 
Columbus, Ohio, hospital recently. He 
resided in Mount Pleasant, Michigan. 


> L. E. Sloan, district production super- 
intendent for Stanolind Oil and Gas 
Company died in Abilene, Texas, re 
cently. Sloan had been in the oil busi- 
ness for 41 years, and had worked in 
the Burkburnett oil boom and in oil 
areas in Texas, Kansas, and Oklahoma. 


> E. L. Chapman, owner of Southland 
Geophysical Service, died August 19 in 
Jackson, Mississippi. Chapman was am 
oil operator in Arkansas, Louisiana. and 
Texas. 


) Virgil Gorby, driller for Turner Drill- 


ing Corporation, was killed in a drilling 
accident in Shelby field, Oceana ( ounty. 
Michigan, recently. 
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NEW LINCOLN PLANT CREATED BY INCENTIVE-INSPIRED CO-ACTION IN DEVELOPING POSSIBILITIES IN PRODUCT 
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Bulletin 418, Building Better Pipelines, available upon request on your letterhead. 


rill THE LINCOLN ELECTRIC COMPANY 


eH DEPT. 186, CLEVELAND 17, OHIO 
. THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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PERSONALS 


> Cecil L. Burrill has been aamed vice 
president and director of Creole Petro- 
leum Corporation. He is presently in 
charge of Creole’s New York office. A 
graduate and former member of the 
faculty of the Harvard Business School, 
Burrill joined Creole Petroleum Cor- 
poration in 1949. Prior to that time, he 
was head of the budget department and 
petroleum economist of Standard Qi! 
Company (New Jersey). 

Burrill returned to Creole recently 
after serving 18 months as director of 
the program division of Petroleum Ad- 
ministration for Defense. 


> Arthur W. Scott, president of Wolf's 
Head Oil Refining Company, Inc., Oil 
City, Pennsylvania, has been elected 
president of the National Petroleum As- 
sociation. He succeeded Earle M. Craig, 
chairman of the board of Freedom- 
Valvoline Oil Company, Freedom, Penn- 
sylvania. 

Fred G. Bannerot, Jr., president of 
Elk Refining Company, Charleston, W. 
Va., was elected first vice president, and 
Paul R. Beck, president of Pennsyl- 
vania Refining Company, Butler, Penn- 
sylvania, was elected second vice presi- 
dent. 

E, M. Lyons, of Philadelphia, G. B. 
Hunter, of Oil City, Pennsylvania, and 
Margaret Miller, of Washington, were 
re-elected recording secretary, treasurer 
and assistant treasurer, respectively. 


> Robert B. Anderson of Vernon, 
Texas, general manager of the oil and 
ranching interests of the W. T. Wag- 
goner estate, was elected a director of 
the Southwestern Bell Telephone Com- 
pany, it was announced recently. 

A native of Burleson, Anderson is a 
graduate of the University of Texas Law 
School. At the age of 37 he became 
president of the Texas Mid-Continent 
Oil and Gas Association, retiring from 
that position last October. He is direc- 
tor of numerous associations including 
the General Mid-Continent Oil and Gas 
Association, and the American Petro- 
leum Institute. 


> W. T. Lynde has been appointed 
senior district representative for the 
Gulf-Southwest district of the Oil In- 
dustry Information Committee, it was 
announced by E. W. Esmay, acting 
director of the Department of Informa- 
tion, American Petroleum Institute. He 
succeeds Don Agnew, who resigned 
August 15. 

Headquarters for the district are in 
Dallas, with sub-offices in New Orleans 
and Jackson, Mississippi. The district 
covers New Mexico, Texas, Louisiana, 
Mississippi, Alabama, and Arkansas. 

Lynde joined the OIIC in Dallas in 
1950, and has been working on the in- 
dustry’s public relations program espec- 
ially in the states of Texas and New 
Mexico. After being graduated from 
the University of Missouri School of 
Journalism in 1940, he edited a county 
newspaper for a time before joining the 
Associated Press. 
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>» M. E. Hankins has been named divi- 
sional purchasing agent of The Texas 
Company, New York, to succeed F. G. 
Shlemmer, resigned. Hankins was form- 
erly divisional purchasing agent, Chi- 
cago, Illinois. E. C. Borg, divisional pur- 
chasing agent, Los Angeles, California, 
has been transferred to Chicago to suc- 
ceed Hankins, and Philip Hauck has 
been reappointed divisional purchasing 
agent, Los Angeles. 


> Allan W. Lundstrum, former vice 
president and general manager of Ohio 
Fuel Gas Company has been elected 
president, succeeding the late William 
N. Grinstead. Lundstrum is succeeded 
by Everett D. Bivens, formerly treas- 
urer of Ohio Fuel and since 1951 vice 
president and general manager of 
United Fuel Gas Company, West Vir- 
ginia and its six subsidiaries. Lund- 
strum was formerly director of research 
for United Gas Pipe Line at Shreveport. 


> William L. Batt, minister in charge of 
the Economic Cooperation Administra- 
tion mission to the United Kingdom and 
president of SKF Industries, Inc., has 
been awarded the Howard Coonley 
Medal for long and distinguished serv- 
ice in the standardization movement. 
Announcement was made by the Ameri- 
can Standards Association, which pre- 
sents the award annually. Presentation 
will be made on November 25, at the 
34th annual meeting of the Association 
in the Waldorf-Astoria, New York. 


» Eugene Holman, president of Stand- 
ard Oil Company (New Jersey) has 
been awarded the State Fair of Texas’ 
“Texan of Distinction” award. He was 
given the award at the annual State Fair 
banquet October 7, and is the first per- 
son to receive the award. 





> E. Jj. Valencia and Lloyd L. Allen 
were elected to the board of direc: ors of 
Canadian Bishop Oil, Ltd. Valercia js 
treasurer of Bishop Oil Compar~ and 
Allen is a member of the plannin~ com. 
mittee of the same firm. 


> William Wallace Mein, Jr., (hiarles 
W. Fay, and Louis J. Brunel hay. been 
named to the board of direcisrs of 
Canadian Bishop Oil, Ltd. All three are 
members of the company’s executive 
committee. 

Mein was named president of t!ic firm. 
which is the Canadian operatine sub. 
sidiary of Bishop Oil Company. Other 
officers include Brunel as vice president, 
E. J. Valencia as treasurer and assistant 
secretary, and Gardner W. Mein as 
secretary. 


> Stuart Mossom has been transferred 
to Dallas, Texas, from Houston where 
he is assistant manager of the natural 
gas department for Magnolia Petroleum 
Company. In addition to his new duties, 
he will continue as coordinator of off- 
shore operations for the company’s ex- 
ploration division. 


>» Howard W. Page has announced his 
resignation as director of Esso Petro- 
leum Company, Ltd., London, to assume 
additional duties for Standard Oil Com- 
pany (New Jersey) in regard to Euro- 
pean problems. Formerly executive as- 
sistant to the president of Jersey Stand- 
ard, Page will continue as shareholders’ 
representative for the firm in the United 
Kingdom. 


>» Charles A. McWilliams of the bunker 
oil department, Socony-Vacuum Oil 
Company, Inc., has been transferred to 
London where he will be associated with 
the Socony Bunker Oil Company. Ltd. 





K. H. Shaffer 


> Kenneth H. Shaffer has been ap- 
pointed a vice president and director of 
The California Company, subsidiary of 
Standard Oil Company of California. 

Succeeding Shaffer as assistant gen- 
eral manager of Standard’s producing 
department will be C. W. Gibbs, since 
1950 manager of the department’s 
Northern (California) district. W. A. 
Eardley, previously chief petroleum en- 
gineer, will take over Gibbs’ former post 
in Taft, California. 

Shaffer is a graduate of the Univer- 
sity of California. He joined Standard 


C. W. Gibbs 


in 1929 and has had a diversity of ex 
perience with the company’s producing. 
industrial relations, and personnel de- 
partments and with department on oF 
ganization. 

Gibbs is a Stanford University gradv- 
ate. In 1922, he joined Pacific Oi! Com- 
pany, a firm which was acquired by 
Standard Oil of California. 

Eardley was also graduated from 
Stanford. He joined Standard and has 
held a succession of increasingly 1m 
portant assignments as a petroleum en 
gineer in the organization. 
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VAPOR PRESSURES VERSUS TEMPERATURES FOR MOTOR AND NATURAL GASOLINES 
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WITH KOEHRING 


25-TON —— CRANE 


¥ 
ea 
| rene 


ae Reserve strength and operating stabil- 

_. ity of Koehring 304 Crane gives 13.9-ton 
lift and boom lengths up to 75 feet on 
crawler mounting . . . 25-ton lift capac- 
ity and maximum reach up to 110 feet 
‘(including jib) on rubber-tired truck or 
cruiser mounting. 


It's readily converted to dragline, clam- 

shell, %-yard shovel or hoe. With every 

'- attachment, big 304 booster clutch re- 

duces normal lever pull 50%, yet re- 

tains accurate “feel” of load, Heat com- 
pensator spring makes tension changes | 
automatically, maintains full clutch ef- //; 
ficiency at all times. . i 


For all the facts, see your Koehring dis-: 
fributor, or write for new 304 catalog, 


KOEHRING COMPANY 
_. . Milwaukee 16, Wisconsin | 
Subsidiaries: PARSONS + KWIK-MIX » JOHNSC 


ar 


3 
hs ad 
ts 


eR, 
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734 to 792 TONS lift capacities ... EXCAVATORS ‘2 to 2'2 yards 
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Temperature of solution 





























































10°C 15°C 20° C 25° C 30° C 40° C 50°C 60° C 80° C 100 °C 
50° F 59° F 68° F 77° F 86° F 104°F | 122°F | 140°F 176° F 212°F 
1.4128 | 1.4088 | 1.4049] 1.4009 | 1.3970} 1.3893 | 1.3816] 1.3740 1.3590 1.3444 
1.4228 | 1.4188 | 1.4148] 1.4109} 1.4069] 1.3991 | 1.3914] 1.3837 1,3687 1.3540 
1.4329 | 1.4289 | 1.4248 1.4209] 1.4169] 1.4091 | 1.4013] 1.3936 1.3785 1.3637 
1.4431 | 1.4391 | 1.4350 | 1.4310] 1.4270] 1.4191 | 1.4113] 1.4036 1.3884 1.3735 
1.4585 | 1.4494) 1.4453 | 1.4412] 1.4872 | 1.4293 | 1.4214] 1.4137 1.3984 1.3834 
1.4640 | 1.4598 | 1.4557) 1.4516 | 1.4475 | 1.4306] 1.4317] 1.4239 1.4085 1.3934 
1.4746 | 1.4703 | 1.4662] 1.4621-} 1.4580 ' 1.4500] 1.4420] 1.4342 1.4187 1.4035 
1.4852 | 1.4809 1.4768 | 1.4726 | 1.4685 | 1.4604] 1.4524] 1.4446 1.4290 1.4137 
1.4959 | 1.4916) 1.4875 | 1.4832 | 1.4791 | 1.4709] 1.4620] 1.4551 1.4393 1.4240 
1.5067 | 1.5024 | 1.4983 | 1.4940 1.4898] 1.4816 | 1.4785] 1.4656 1.4497 1.4344 
1.5177 | 1.5133 | 1.5091 1.5048 | 1.5006 | 1.4923 | 1.4842 4762 1.4602 1.4449 
1.5287 | 1.5243 | 1.5200 | 1.5157 1.5115 | 1.50381 | 1.4950] 1.4869 1.4708 1.4554 
1.5398 | 1.5354 | 1.5310] 1.5267 1.5225 | 1.5140] 1.5058 | 1.4977 1.4815 1.4660 
1.5510 | 1.5465 | 1.5421] 1.5378] 1.5335 | 1.5250] 1.5167] 1.5086 1.4923 1.4766 
1.5623 | 1.5578 | 1.5533 | 1.5490 | 1.5446 | 1.5361 | 1.5277] 1.5195 1.5031 1.4873 
1.5736 | 1.5691 | 1.5646 | 1.5602 | 1.5558 | 1.5472] 1.5888] 1.5805 1.5140 1.4981 
1.5850 | 1.5805 | 1.5760 | 1.5715 | 1.5671 | 1.5584] 1.5499] 1.5416 | 1.5249 1.5089 
1.5965 | 1.5920 | 1.5874] 1.5829 1 5785 | 1.5697] 1.5611] 1.5528 1.5359 1.5198 
1.6081 | 1.6035 | 1.5989 | 1.5944 1.5899] 1.5811] 1.5724] 1.5640 1.5470 1.5307 
1.6198 | 1.6151 | 1.6105 | 1.6059 | 1.6014] 1.5925] 1.58388] 1.5753 1.5582 1.5417 
71 1.6411 | 1.6315 | 1.6268 | 1.6221 | 1.6175 | 1.6180 | 1.6040 | 1.5052 | 1.5867 1.5694 1.5527 
72 1.6529 | 1.6433 | 1.6385 | 1.63388 | 1.6292] 1.6246 | 1.6155 | 1.6067| 1.5981 1.5806 1.5637 
73 1.6648 | 1.6551 | 1.6503 | 1.6456 | 1.6409 | 1.6363 | 1.6271] 1.6182] 1.6095 1.5919 | 1.5747 
74 1.6768 | 1.6670 | 1.6622} 1.6574] 1.6526 | 1.6480] 1.6387] 1.6297] 1.6209 1.6031 1.5857 
75 1.6888 ; 1.6789 | 1.6740] 1.6692] 1.6644] 1.6597] 1.6503 | 1.6412] 1.6322 1.6142 1.5966 
76 1.7008 | 1.6908 | 1.6858 | 1.6810 | 1.6761 | 1.6713 | 1.6619 | 1.6526] 1.6435 1.6252 1.6074 
77 1.7128 | 1.7026 | 1.6976 | 1.6927] 1.6878 | 1.6829] 1.6734| 1.6640] 1.6547 1.6361 1.6181 
78 1.7247 | 1.7144] 1.7093 | 1.7043 | 1.6994] 1.6944] 1.6847| 1.6751 | 1.6657 1.6469 1.6286 
79 1.7365 | 1.7261 | 1.7209] 1.7158] 1.7108 | 1.7058] 1.6959 | 1.6862] 1.6766 1.6575 1.6390 
80 1.7482 | 1.7376 | 1.7323 | 1.7272] 1.7221 | 1.7170] 1.7069 | 1.6971 | 1.6873 1.6680 1.6498 
81 1.7597 | 1.7489 | 1.7435 | 1.7383} 1.7331 | 1.7279 | 1.7177 | 1.7077 | 1.6978 1.6782 1.6594 
82 1.7709 | 1.7599 | 1.7544] 1.7491 | 1.7437] 1.7385 | 1.7281 | 1.7180] 1.7080 1.6882 1.6692 
83 1.7815 | 1.7704 | 1.7649 | 1.7594] 1.7540] 1.7487] 1.7382 | 1.7279] 1.7179 1.6979 1.6787 
84 1.7916 | 1.7804 | 1.7748] 1.7693 | 1.7639 | 1.7585 | 1.7479 | 1.7375 | 1.7274 1.7072 1.6878 
85 1.8009 | 1.7897 | 1.7841 | 1.7786 1.7732 | 1.7678 | 1.7571 | 1.7466| 1.7364 1.7161 1.6966 
86 1.8095 | 1.7983 | 1.7927 | 1.7872 | 1.7818 | 1.7763 | 1.7657] 1.7652] 1.7449 1.7245 1.7050 
87 1.8173 | 1.8061 | 1.8006 | 1.7951 | 1.7897 1.7842] 1.7736 | 1.7682] 1.7529 1.7324 1.7129 
88 1.8243 | 1.8132 | 1.8077] 1.8022 | 1.7968 | 1.7914] 1.7809 | 1.7705 | 1.7602 1.7397 1.7202 
89 1.8306 | 1.8195 | 1.8141 | 1.8087] 1.8033 | 1.7979 | 1.7874] 1.7770] 1.7669 1.7464 1.7269 
90 1.8361 | 1.8252 | 1.8198 | 1.8144] 1.8091 | 1.8088} 1.7933 | 1.7829] 1.7729 1.7525 1.7331 
91 1.8410 | 1.8302 | 1.8248] 1.8195 | 1.8142 | 1.8090] 1.7986 | 1.7883 | 1.7783 1.7581 1.7388 
92 1.8453 | 1.8346] 1.8293 | 1.8240] 1.8188 | 1.8136 | 1.8033] 1.7932] 1.7832 1.7633 | 1.7439 
93 1.8490 | 1.8384 | 1.8331 | 1.8279 | 1.8227] 1.8176 | 1.8074] 1.7974] 1.7876 1.7681 1.7485 
$4 1.8520 | 1.8415 | 1.8363 | 1.8312 | 1.8260] 1.8210] 1.8109] 1.8011 | 1.7914 
95 1.8544 | 1.8439 | 1.8388 | 1.8337 | 1.8286 | 1.8236 | 1.8137] 1.8040] 1.7944 
86 1.8660 | 1.8457 | 1.8406 | 1.8355 | 1.8305 | 1.8255] 1.8157] 1.8060] 1.7965 
97 1.8569 | 1.8466 | 1.8414] 1.8364] 1.8314] 1.8264] 1.8166] 1.8071 | 1.7977 
98 1.8567 | 1.8463 | 1.8411 | 1.8361 | 1.8310 | 1.8261 | 1.8163] 1.8068] 1.7976 
99 1.8551 | 1.8445 1. 1.8292 | 1 a. 1.8050 
1. 1 8409 . 1. 
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With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks. 


Talk over your heat transfer problems with an 
EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 


and explain how EFCO equipment will give you 





the performance you want. 


ENGINEERS & FABRICATORS, INC. 
P. O. Box 7395 Houston 8, Texas 
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Note: This table replaces that on page E-21 of the August 1952 issue. 
VISCOSITY CONVERSION FACTORS 
Absolute Kinematic 
| Saybolt En viscosity, viscosity, Redwood Saybolt Redwood 
s gler ne ' 
universal ~~ centipoises, ! poises per No. 1 Furol admiralty 
grees : 
seconds also relative g. per cc, seconds seconds seconds 
viscosity n/d 
32 1.08 1.41 0.0141 30 
34 1.14 2.19 .0219 31 
| 36 1.19 2.92 . 0292 33 
| 38 1.25 3.63 0363 34 
40 1.31 4.30 . 0430 36 
42 1.37 4.95 .0495 38 
44 1.43 5.59 .0559 39 
46 1.48 6.21 .0621 41 
| 48 1.53 6.81 .0681 43 
| 50 1.58 7.40 .0740 44 
55 1.73 8.83 0883 48 
60 1.88 10.20 . 1020 53 
65 2.038 11.53 . 1153 57 
70 2.17 12.83 . 1283 61 
75 2.31 14.10 . 1410 65 
80 2.46 15.35 . 1535 69 
85 2.59 16.58 . 1658 73 
90 2.74 17.80 . 1780 77 
| 95 2.88 19.00 . 1900 81 
100 3.02 20. 20 . 2020 10 15 86 
110 3.31 22. 56 - 2256 11 16 94 
120 3.60 24.90 . 2490 12 17 102 
130 3.60 27.21 . 2721 13 18 111 
140 4.19 29. 51 . 2951 13 18 119 
160 4.77 34.07 .3407 15 20 136 
180 5.35 38. 60 . 3860 17 22 153 
200 5.92 43.10 . 4810 19 23 170 
225 6. 64 48.70 . 4870 21 26 191 
250 7.35 54.28 . 5428 23 28 212 
300 8.79 65.40 . 6540 28 32 254 
350 10.25 76.49 . 7649 32 37 296 
400 11.68 87.55 .8755 37 42 338 
450 13 00 98 .60 9860 42 47 380 
500 14.00 109.6 1.096 46 52 422 
550 16.00 120.7 1.207 50 . 56 465 
600 17.00 131.7 1.317 55 61 507 
650 19.00 142.7 1.427 60 66 549 
700 20.00 153.7 1.537 64 71 591 
800 23.00 175.8 1.758 74 81 676 
900 26.00 197.8 1.978 83 91 760 
} 1000 29.00 219.8 2.198 92 101 845 
1500 43.00 329.9 3.299 138 150 1267 
2000 58.00 439 9 4.399 184 200 1690 
2500 72 00 549.9 5.499 230 250 2112 
3000 87 00 659.9 6.599 276 300 2535 
_ 3500 101 00 769 9 7 699 322 350 . 2957 
‘Values in this column must be multiplied by the specific gravity of the fluid at the temperature of the 
meas irement to complete the conversion 
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INSTALL 


CHAPMAN 
Tilting-Disec Check Valves 


Take another look at the diagram below. That tilting disc actually 





balances as it closes .. . so that it cushions itself into a drop-tight seat. . . 


without any slamming under usual piping arrangements. 


This means far lower head loss than with other types of check valves. 
It means, too, far lower rate of wear of moving parts . . . for the disc is 
the only moving part. In fact, it means more savings and less trouble than 
you ever knew you could get with any check valve. Write for Catalog 
No. 30, giving complete test results at some of the country’s leading 
engineering laboratories. 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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How to Work at 


Lf PPULL TUT 


and lose less than ever! 





Cross-section of the Chapman Tilting: 
Disc Check Valve. A feature of the de- 
sign is that the disc seat lifts away from 
the body seat when opening, an.! drops 
into contact when closing, with 0 
sliding or wearing of the seats 
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Here the H-3 Hydrocrane han- 
dies tubing in a supply yard. 
Every crane function fully hy- 
draulic — boom hoist, line hoist, 
swing, outrigger set and re- 
tract, boom telescope and 
bucket close. Six attachments 
available plus the HYDRO- 
HOE—A DRAGSHOVEL 
FRONT-END THAT IS 
QUICKLY AND EASILY 
ATTACHED IN THE 
FIELD. 


That’s right. With this all-hydraulic Bucyrus-Erie 
Hydrocrane, it’s strictly a finger-tip, hand-lever 
operation. No foot controls —no tricky hand-foot 
coordination required. No brakes and clutches that 
can grab and slip, either. And with liquid-smooth, 
cushion action hydraulic control, every crane move- 
ment is so precise loads can be moved a fraction 
of an inch at a time if necessary. 


And simple. Inexperienced operators — men who 
have never touched a crane before — have operated 
a Hydrocrane after just a few hours instruction. 
You don’t need an experienced operator to run a 
Hydrocrane. 


BUCYRUS | 
> 


i 


HYDRocRANE 


BUCYRUS-ERIE HYDROCRANE DIVISION 
South Milwaukee, Wisconsin 





E-26 To obtain more information on products advertised see page E-61 





no Footwork 
with a Hydrocrane 
















Simple control is just one of many features that 
make the Hydrocrane a valuable asset around a 
refinery, drill site, or supply house for dozens of 
jobs—handling pipe and casing — moving heat 
exchangers, condensers, valves —erecting tanks 
and separators, excavating for gate valves — plac- 
ing derrick floor timbers — ditching, etc. Send the 
coupon for full details. 


BUCYRUS-ERIE HYDROCRANE DIVISION 


South Milwaukee, Wisconsin 
Gentlemen: 


[] Please send me Hydrocrane literature. 


NAME.. 


COMPANY 


ADDRESS 


CITY.. | 1 56HS2 


| 
| 
| 
| 
| 
7 [] Please send me Hydrohoe literature. 
| 
| 
| 
| 
| 
| 
I 
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AHEAD OF THE TANK CARS 


First there’s 
financing by the 
FIRST in Dallas 


The Southwest's Pioneer Oil Bank 


FIRST NATIONAL 


7 Ge ee 


Or a, en el meen o 2el @ Walel. | 


Give us an opportunity to say YES 


To obtain more information on products advertised see page E-6! THE PETROLEUM ENGINEER, October, 952 
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THE PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 183) Sheet 4 
_— — 
GAS-OIL RATIO CONVERSION TABLE 
Gaz-oil ratio Yield | . ‘Genteet Gas-oil ratio Yield Content 
(cu ft./bbl.) (bbl /MMCF) (gal. MCF) (eu. ft./bbl.) (bbl. /M MCF) (gal /MCF) 
5,500 181.82 7.636 9,500 105. 26 4.42 
5,550 180 18 7.568 9,600 104.17 4.375 
5,600 178.57 7.500 9.700 103 .09 4. 330 
5,650 176.99 7.434 9,800 _ 102.04 4.286 
5,700 175.44 7.368 9,900 101.01 ' 4 242 
5,750 173.91 7.304 10,000 100.00 4 200 
5,800 172 41 7.241 10,200 98 04 4.118 
5,850 170.90 7.179 10,400 96 15 4 039 
5,900 169.49 7.119 10,600 94 34 3.962 
5.950 168 07 7.059 10,800 92 59 3 888 
6,000 166. 67 7.000 11,000 90 91 3.818 
6,100 163 93 6.885 11 200 89.29 3.750 
6,200° 161.29 6.774 11,400 87.72 3 684 
6,300 158 73 6.667 11.600 86.21 3 621 
6.400 156.25 6.563 11,800 84.75 3.559 
6,500 153.85 6.462 12,000 83.33 3.500 
6.600 151.52 6.364 12.200 81.97 3.443 
6 700 149.25 6. 269 12 400 80.65 3.387 
6 800 147.06 6.177 12,600 79.37 3.333 
6.900 144 93 6 087 12,800 78.13 3.281 
7,000 142. 86 6.000 13,000 76.92 3.231 
7.100 140 85 5 916 13.200 75.76 3.182 
7 200 138.89 5.833 13,400 74.63 3.134 
7,300 136.99 5.753 13,600 73.53 3 088 
7,400 135.14 5.676 13,800 72.46 3.044 
7,500 133 .33 5. 600 14.000 71.438 3.000 
7,600 131.58 5 526 14.200 70.42 2.958 
‘ 7 700 129.87 5.455 14.400 69.44 2 917 
7.800 128.21 5 385 14,600 68 .49 2.877 
7,900 126.58 5.317 14,800 67 57 2.838 
8,000 125.00 5.250 15.000 66. 67 2.800 
8,100 123 46 5.185 15.500 64 52 2.710 
8,200 121.95 5.122 16,000 62 50 2 625 
8,300 120 48 5.060 16,500 60.61 2 545 
8,400 —y. 119.05 5.000 17 000 58 82 2.471 
8,500 117.65 4.941 17,500 57.14 2 400 
8.600 116 28 4.884 18,000 55 56 2 333 
8,700 114.94 4.828 18.500 54.05 2 270 
8,800 113 64 4.773 19.000 52.63 2.211 
| 8.900 112.36 4.719 19,500 51.28 2.154 
9.000 Bil mee! 4.667 20,000 50 00 2 100 
9 100 109 89 4.615 21,000 47 62 2: 000 
i 9,200 108.70 4 565 22.000 45 46 1 909 
9,300 107 .53 ~ 4.516 23,000 43.48 1 826 
9,400 106.38 4.468 24,000 41.67 1.750 
Example: 10,000 cu. ft./bbl.=100.00 bbl./million cu. ft.—4.200 gal./thousand cu. ft. ’ 
t a 
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Fishtail... 
Roller ec60e 
Drag... 


AIRGO 


~TIARDFACE-LIFTING 
ADDS SUB-SURFACE TIME 
























More than twenty Airco Hardfacing rods are ready 
to help you beat today’s replacement delay. Full 
equipment protection with Airco Hardfacing Alloys 
.. . for new parts and old . . . keeps you free of 
cut-backs, or loss of day to day production. 


Parts and tools — fishtail bits . . . roller bits 
... core heads .. . wall scraper blades . . . drag type 
bits — stay on the job longer, even at peak produc- 
tion, their life extended many times with Airco 
Hardfacing Alloys. 


No matter what your wear problem, it will pay 
you to look into Airco Hardfacing Alloys for your 
tools and parts. Any Airco representative will be 
glad to give you complete information. Write your 
local Airco office today or address Air Reduction 
Sales Company, Advertising Department, 60 East 
42nd Street, New York 17, N. Y. 


—— 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND =e <I 1 SSS 
E(R® Rouen) 
S 


on 


——> 


| 


| 


Air Repuction MAGNOLIA COMPANY 


A Division of Air Reduction Company, Incorporated 


® 


Beaumont * Corpus Christi * Dallas + El Paso + Fort Worth * Hobbs 
Houston * Oklahoma City * San Antonio + Shreveport « Tulsa * Wichita Falls 


E-30 


To obtain more information on products advertised see page E-61 


Southwestern Headquarters for Oxygen, Acetylene and Other Gases... Carbide... Gas Welding and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories 
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GAS-OIL RATIO CONVERSION TABLE 
































Gas-oil ratio Yield Content Gas-oil ratio Yield 
(cu. ft./bbl.) (bbl./M MCF) (gal./MCF) (cu. ft./bbl.) (bbl. /MMCF) 
25,000 40.00 1.680 70,000 14.29 
26,000 38 46 1.615 71,000 14.09 
27.000 37.04 1.556 72,000 13.89 
28,000 35 71 1 500 73,000 13.70 
29,000 34.48 1.448 74,000 13 51 
30,000 33.33 1.400 75,000 13.33 
31,000 32.26 1.355 76,000 13.16 
32,000 31 25 1.313 77,000 12 99 
33,000 30.30 1.273 78,000 12.82 
34,000 29.41 1.235 79 000 12.66 
35,000 28.57 1.200 80,000 12.50 
36,000 27.78 1.167 81,000 12.35 
37,000 27 .03 1.135 82,000 12.20 
38,000 26.32 1.105 83,000 12.05 
39,000 25.64 1.077 84.000 11.91 
40,000 25.00 1.050 85,000 11.77 
41,000 24.39 1.024 86,000 11 63 
42,000 23.81 1.000 87,000 11.49 
43,000 23 . 26 0.977 88,000 11.36 
44,000 22.73 0.955 89,000 11.24 
45,000 22.22 0.933 90,000 11.11 
46,000 21.74 . 0.913 91,000 10.99 
47,000 21.28 0.894 92,000 10.87 
48,000 20.83 0.875 93,000 10.75 
49,000 20.41 0.857 94,000 10.64 
50,000 20.00 0.840 95,000 10.53 
51,000 19.61 0.824 96,000 10.42 
52,000 19.23 0.808 97,000 10.31 
53,000 18.87 0.793 98,000 10.20 
54,000 18 52 0.778 99,000 10.10 
55,000 18.18 0.764 100,000 10.00 
56,000 17 86 0.750 105,000 9.52 
57,000 17 54 0.737 110,000 9.09 
58,000 “17.24 0.724 115,000 8.70 
59,000 16.95 0.712 120,000 8.33 
60,000 16.67 0.700 125,000 8.00 
61,000 16 39 0.689 130,000 7.69 
62,000 16 13 0.677 135,000 7.41 
63,000 15 87 0. 667 140,000 7.14 
64,000 15.63 0.656 145,000 6.90 
65.000 15.39 0.646 150,000 6.67 
66,000 15.15 0.636 155,000 6.44 
67.000 14.93 0.627 160,000 6.25 
68,000 14.71 0.618 165,000 6.06 
69,000 14.49 0.609 170,000 5.88 


Oo ocqccqod¢dcso ss & 


coc 





i) 


Content 
(gal /MCF) 


600 


. 592 
. 583 


575 
568 


.560 


553 
546 


.539 
.532 


525 
519 
512 
506 
500 


. 494 
.488 
. 483 
0.477 
.472 


. 467 
. 462 


457 


452 
.447 


442 
.438 
. 433 
.429 
.424 


. 420 
. 400 


382 


365 
350 


336 


323 


311 


. 300 
. 290 


. 280 


271 


. 263 
. 255 
. 247 











Example: 100,000 cu. ft./bbl.=10.00 bbl./million cu. ft.=0.420 gal./thousand cu. ft. 
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DEAN E I 
STEAM 
TURBII 


are single stag< 
double impact ‘ype 
for low steam 
consumption. 
Specifically designed 
for operation a! 
medium steam 
pressures and 
temperatures, 

DH Turbines have 
all the advantages 
available under 
these conditions, 
including excellent 
water rates. Get 
the full details and 
complete 
specifications. 
Write today. 


POWERFULe@ PENNY PINCH 


} 


t Power a-plenty at a penny-pinching cost! That's how 
fi 2 DEAN HILL STEAM TURBINES operate. Their super rugged 
construction, their service-engineered design, 
their low maintenance, their remarkable 
power-producing ability all add up to 
far more service for your turbine 
dollar. If it's low cost power 
you want... you want 
DEAN HILL 
STEAM TURBINES, 


DRAN anh, PUMP COMPANY 


Pump and Turbine Engineers Since 1895 
i INDIANAPOLIS 7, INDIANA 


Chicago ® Mexico City ® Philadelphia © Salt Lake City © New York ® Dallas © New Orleans ® San Francisco ® Denver ® Los Angeles ® Pittsburgh © Houston ® St. Paul * ievelond 
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(INSTALLMENT No. 183) Sheet 6 
GAS-OIL RATIO CONVERSION TABLE 

Gas-oil ratio Yield Content Gas-oil ratio Yield Content 
(cu. ft./bbl.) (bbI./MMCF) (gal /MCF) (cu. ft./bbl.) (bbl. / MMCF) (gal./MCF) 

175,000 5.71 0.240 500,000 2.00 0.084 

e 180,000 5.56 0.233 550,000 1.82 0.076 

185,000 5 41 0. 227 600,000 1.67 0.070 

190,000 5.26 0.221 650,000 1.54 0.065 

ed 195,000 5.13 0.215 700,000 1.43 0.060 

200,000 5.00 0 210 750,000 1.33 0.056 

205,000 4.88 0 205 800,000 1.25 0.053 

210.000 4.76 0 200 850,000 1.18 0.049 

215,000 4 65 0.195 900,000 1.11 0.047 

220,000 4.55 0.191 950.000 1.05 0.044 

225,000 4.44 0.187 1,000,000 1.00 0 042 

230,000 4 35 0 183 1,100,000 0.91 0.038 

, 235,000 4.26 0.179 1,200,000 0.83 0.035 

240,000 4.17 0.175 1,300,000 0.77 0.032 

245,000 4.08 0.171 1,400,000 0.71 0.030 

250,000 4 00 0.168 1,500.000 0.67 0.028 

255,000 3.92 0 165 1,600,000 0. 63 0 026 

260.000 3.85 0.162 1,700,000 0.59 0 025 

265,000 3 77 0.159 1,800,000 0.56 0.023 

270,000 3.70 0.156 1,900,000 0.53 0.022 

275,000 3.63 0 153 2,000,000 0.50 0.021 

280 000 3.57 0 150 2,100,000 0.48 0.020 

f’ 285,000 3.51 0.147 2,200,000 0.46 0 019 
290,000 3.45 0 145 2,300,000 0.44 0.018 

295,000 3.39 0.142 2,400,000 0.42 0.018 

300,000 3.33 0.140 2,500,000 0.40 0.017 
310.000 3.23 0.135 2,600,000 0.38 0.016 

. 320 000 3.13 0.131 2,700,000 0.37 0 016 
330,000 3.03 0.127 2,800,000 0 36 0.035 

F 340,000 2 94 0.124 2,900,000 0.34 0.014 

e 

. 350,000 2.86 0.120 3,000,000 0.33 0.014: 
360 000 2.78 0.117 3,500,000 0.29 0.012 

370,000 2.70 0 114 4,000,000 0.25 0 011 

| 380 000 2.63 0 111 4,500,000 0.22 0.009 

390,000 2.56 0.108 5,000,000 0.20 0.008 

400,000 2.50 0.105 5,500,000 0.18 0.008 

410,000 2.44 0 102 6,000,000 0 17 0 007 

420 000 2.38 0.100 6,500,000 0 15 0.006 

430,000 2 33 0.098 7,000,000 0.14 0.006 

440,000 2.27 0.095 7,500,000 0.13 0.006 

450,000 2.22 0.093 8,000,000 0.13 0.005 

460 000 217 0.091 8,500,000 0 12 0.005 

470,000 2.13 0 089 9,000,000 0 11 0.005 

480,000 2 08 0° 088 9,500.000 0.11 0.004 

490,000 2.04 0.086 10,000,000 0.10 0.004 

| Example: 500,000 cu. ft./bbl.=2.00 bbl./million cu. ft.=0.084 gal./thousand cu. ft. 
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LAUGH with BARNEY 
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The minister had been asked to pre- 
sent the prizes to the winners of the 
local dog show, but when he got there 
he was outraged at the dress of some of 
the girls. 

“Just look at that young person there 
with the cigarette, close-cut hair, and 
breeches,” he cried to a bystander. “Is 
it a boy or girl?” 

“It’s a girl,” replied the other. “She’s 
my daughter.” 

“Oh, forgive me, sit,” apologized the 
preacher, “I never dreamed you were 
her father.” 

“I’m not,” was the reply, “I’m her 
mother.” 

7 Sf 7 


An old colored preacher was praying 
with great oratorical effect in the midst 
of a violent hurricane. As the earth 
quivered and the heavens roared, he 
cried out, “Send us the spirit of the 
children of Israel, the Children of Moses 
and the children of the Promised Land.” 

An old darkey with less oratory but 
more directness said, “Lord, don’t send 
nobody. Come yourself! This ain’t no 
time for chillun!” 


S F ¢ 


It takes two to make a marriage—a 
single girl and an anxious mother. 


vg¢7 


“You tell °em, Wells Fargo, I can’t 
express it.” 














Four Marines were playing bridge on 
Guadalcanal when another burst wildly 
into the place, shouting: 

“Hey, guys, the Nips have landed a 
force of about 200 men down on the 
beach!” 

The players looked at one another. 
Apathetic silence reigned over all. Final- 
ly one said, “Never mind, boys, I'll go. 
I’m dummy this hand, anyway..” 

gry? 


Maybe the school-boy was right when 
he wrote: “Excises are what Uncle Sam 
takes to keep him fiscally fit.” 


; ¥ 


A story is told of a young man who 
called one evening on a rich old farmer 
to learn the farmer’s story of how to 
become rich. 

“It’s a long story,” said the old man, 
“and while I’m telling it, we might as 
well save the candle.” And he blew it 
out. 

“You needn’t go on,” said the youth. 
“T understand.” 


. FF ¢ 


A man and his wife whom a Jackson, 
Mich., policeman caught with a five- 
gallon can of bootlegged moonshine in 
a baby carriage, were at a loss to explain 
the mystery. 

“Amazing!” they said. “We were al- 
most sure it was the baby when we left 
home.” 
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Matilda says: The Lord made u- beay. 
tiful and dumb—beautiful so th. men 
would love us and dumb so we would 
love them. 

sgvf 


A foreign newspaper corresp.ndent 
reported this dialogue, reputedly direc 
from the Kremlin. 

“What,” asked the first Russia», “was 
the nationality of Adam and Ey: ?” 

“There’s no possible doubt, they were 
Soviet citizens,” replied the second Rus. 
sian. “They had nothing to wear, noth. 
ing to eat but an apple and lived in para. 
dise.” 

7 g y 

Wife: Don’t you think, dear, that a 
man has more sense after he’s married? 

Husband: Yes, but it’s too late then, 


5 5 7 


(Editor's Nete: S$. Chisum, Stanolind Oi! and Gas, 
Greggton, Texas, says that he found the following 
among papers that belonged to his grandfather. 
The original copy was so old it fell apart when 
lifted from the box. The article was written about 
1914.) 

A couple about to be married were 
looking for a house in the country. After 
satisfying themselves that a certain 
house was suitable, they made their way 
home. During their trip home the young 
lady asked “Did you see any WC?” 
(meaning water closet) Not having 
noticed any they wrote to the landlord 
asking where it was located. The land. 
lord did not know what WC meant and 
after thinking it over decided that it 
meant Weslyan Church and answered 
as follows: 

Dear Sir: 

I very much regret the delay in this 
matter but have much pleasure in in- 
forming you that the WC is situated nine 
miles from the house and is capable of 
seating 250 people at one time. This is 
very unfortunate for you if you are in 
the habit of going regularly, but no 
doubt you will be glad to know that 
a great many people take their lunch 
with them and make a day of it while 
others who cannot spare the time go by 
car and are just in time but are gen- 
erally in too great a hurry to wait. Last 
time my wife and I went was six years 
ago and we had to stand all the time. It 
may be of interest to you to know that 
the management is about to have 4 
bazaar to furnish the WC with plush as 
the members feel this a long felt want. 
I may mention that it pains me very 
much to not be able to go more fre: 
quently. Hoping this may interest you 
I am 

Yours very truly, 
A. Toby 
P.S. If you are not satisfied with the 
above arrangements I might inform you 
that some people use Christian Science 
and never go at all. 
a 

Willie Sutton, recently apprehended 
criminal, when asked why he robbe 
banks: “I rob banks because that* 
where the money is.” 

2 4 

if Patrick Henry thought taxation 
without representation was bad, be 
should see it with representation— 


UMW Journal. 
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Panoramic view of the 1953 International Petroleum Exposition 
site. This scene was taken during the 1948 oil show in 

Tulsa, Oklahoma. The 1953 show will include an additional 
35,000 sq ft of exhibition space and will be available to exhibitors 
November 1. The show is scheduled to run from May 14 to May 23. 


ADDITIONAL space is being sought to take care of the un 
precedented demand for exhibit facilities at the 1953 Inte: 
national Petroleum Exposition, according to announcement by 
William B. Way, general manager. Way said requests and in 
quiries indicate that between 150 and 250 more oi! equipment 
and service firms will contract for space at the May 14-23, 1953 
show than have exhibited at any previous exposition. 

There were 574 contracts for space at the last show, held in 
1948, which represented more than 1000 companies. A total o! 
628 space contracts have already been signed for the 1953 show 
according to Way. 

The housing committee, headed by Barton A. Myers, reports 
that over 750 houses, ranging from two to five bedrooms, have 
been listed for rent during the show and that oil companies are 
now leasing these. Those wishing houses or hotel rooms should 
contact the IPE Housing Bureau, 616 South Boston, Tulsa. 

The exposition has purchased for rental to exhibitors and has 
stored over $50,000 worth of chrome and leather furniture 
Sewer, water, and electric lines have been completed in the first 
new exhibit space section. Two-thirds of the work of the $100,000 
renovation and repair program for the IPE grounds is now 
complete. 

Rent forms, with an insurance provision, aré available through 
the Housing Bureau, Meyers reports. 

“The exposition management is doing all in its power to pro 
vide all the exhibit space needed and we hope those unable to 
obtain space thus far will bear with us until we can create suit 
able space,” Way said. “All legitimate firms will be able to get 
space before the show opens.” 


Oil Show Preparations Underway 


Additional space being sought for 1953 International Petroleum 


Exposition at Tulsa, Oklahoma, as demands exceed expectations 


Workmer are shown renovating and repairing one The unique Hughes Tool Company-owned building is shown under renovation. 


of the bi 
Frank J. +: 


‘dings at the exposition site. The building is shaped like the Hughes Tool Company emblem. 
inderliter, vice president of the exposition It will be fully air conditioned. Observing the work are Frank J. Hinderliter (right), 


is shown icft with William B. Way, general manager. and B. A. Bridenthal, exposition office manager. 
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They did what you can do 


to reduce costs 


Cost of the complete power line for these This Westinghouse-equipped pumping rig 
49 Oklahoma wells was only $378 per operates in blowing sand in a dry river bed. 
well. Pumping cost is only 4.1c per bbl. However, it has given 100% performance! 








1 opportunity for major cost savings 
in petroleum production 


Have you really studied the dollar and cents advantages of electrified 
pumping? Look at these two examples from the Westinghouse files. 


Operates under severe conditions 


The photo at left shows a rig mounted on stilts in a dry river bed 
in Texas. The service conditions are terrible—sand blows constantly 
except during the rainy season when the river bed floods. Yet the 
Westinghouse motor and automatic time control have given 100% 
performance since they were installed two years ago. They haven’t 
even required contact replacement. The automatic control cuts the 
motor in and out as desired, with just a rare check by the pumper. 


Pumps 49 wells for only 4.1c per bbl 


But you don’t have to have unusually severe conditions to make 
electrified pumping pay. A study of 49 wells in the Healdton field in 
Oklahoma, shows pumping costs of only 4.1¢ per bbl. Westinghouse 
automatic time control staggers the pumping load so that power load 
is just 47% of total connected load. The whole 49 wells are handled 
by one combination pumper-electrician. And the installed cost of 
the power line was only $378 per well, including transformers. 





Call Westinghouse for planning help 


Determining the best pumping method over the long run requires a 
careful economic analysis. It’s a costly mistake to select equipment 
simply on the basis of what is easiest or cheapest to set up initially. 
Westinghouse would like to help you make the type of study that 
will show whether you can make major cost savings in your petroleum 
production. Call us in. 


DO YOU HAVE YouR Copy of this valuable 
guide on oil well pumping? Write for B-4039, 
“Electrified Oil Well Pumping,” Westinghouse 
Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. 

J-94908 


EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 

































































BJ Sets Up Montana Stations 


New stations at Williston, North Da- 
kota, and Glendive, Montana, have been 
opened by BJ Service, Inc., to keep pace 
with the increased oil activity in the 
Rocky Mountain area, according to 
' John B. Merritt, executive vice presi- 





a member of the oil industry. 
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OIL and GAS TRADE NEW 





Alaska Hunting Depicted. Daniel Orifice Fitting Company employees and their families were 
entertained at a company party recently by Paul F. Daniel, president. Entertainment was a color 
film of a recent bear hunting trip to Kodiak Island in Alaska made by Daniel. Above is Daniel 
and the first of the three bears killed by the hunters, a 1400-lb specimen with a skin size of 
10 ft 6 in. A buffet supper was served after the movie. 


dent and general manager. The two ad- 
ditions bring the total of BJ Service. 
Inc., stations in the Rocky Mountain 
area to five. Curtis M. Jenkins is in 
charge of operations at Williston. At the 
new Glendive station, L. N. Tholkes has 
been selected to direct operations. 


AEN TION 


an 





Mission Manufacturing Company’s A. L. Jacobs, left, purchasing agent, 
receives a certificate of award from J. T. McSpadden of Magnolia Paper Company 
for the Mission E-Z swab box, manufactured by Magnolia, which won recognition at 
the 1952 Setup Paper Box Competition of the National Paper Box Manufacturers 
Association held in Chicago recently. The Mission award was the only one given to 
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Drayer-Hanson Buys 
Jackson Engineering 


Recently announced was the pu: chase 
of the Jackson Engineering Coiapany, 
by Drayer-Hanson, Inc., Los Angeles, 
California. George J. Morton, president 
of Drayer-Hanson ... 
stated that the ap- ~~] 
pointment of Gor- — # 
don M. Jackson as 
vice president of the 
industrial division 
places the company 
in.a highly special- 
ized field following 
the present defense 
program. He con- 
tinued, “Jackson has 
complete charge of 
mechanical design, selection, and sales 
engineering of all heat transfer equip- 
ment offered for use in engine cooling 
systems, gasoline refineries, power 
plants, and other industrial applica- 
tions.” 

Jackson was graduated from Annap- 
olis in 1918. From 1923 to 1926. he was 
sales manager of C. F. Braun Ci mpany, 
before forming the Jackson Engineering 
Corporation in 1927. Jackson later set 
up his own business as New York rep- 
resentative for the Fluor Corporation, 
Struthers Wells and Girdler Corpora- 
tion. After discharge from the Navy he 
established the Cal-Fin Company, which 
later became Jackson Engineering. 





Gordon Jackson 


Layne and Bowler Releases 
Film on Ground Water Use 


Layne and Bowler, Inc., and associate 
companies have completed a new 16mm 
picture with narration on ground water 
development. The picture, entitled 
“Deep Water,” depicts a complete story 
of well water development from the 
initial survey through engineering, con- 
struction, testing, and actual use, in- 
cluding “on the scene shots” of Layne 
men and equipment at work on water 
development projects, and other inter 
esting scenes. 

This picture not only will enable sales 
engineers to portray the services offered 
by Layne ground water development 
companies, but also will be an aid to 
engineering schools, governmental de- 
partments, municipal planning boards, 
clubs, and many other individuals and 
organizations concerned with the devel- 
opment of ground water for domestic 
and commercial uses. 

The Layne motion picture, “Deep 
Water,” is available for showing without 
cost to city councils, engineering clubs, 
schools, colleges, governmental agencies 
and departments, and others interested 
in ground water development. 

Further information may be obtained 
about the new film by writing to Layne 
and Bowler, Inc., P. O. Box No. 6697, 
Hollywood Station, Memphis *, Ten- 
nessee. 












Trade News 
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for the coming year were presented by James D. Hughes, general sales 
manager, and review of the past year by Rodney S. Durkee, president 


lane-Wells Company executives and general sales engineers met 
in Oklahoma City recently for the 1952 general sales conference. Plans 
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Sales Agents Named 


Superior Combustion Industries, Inc., 
of New York City, announces the ap- 
pointment of Johnson-Heyck, Inc., Hous- 
ton, Texas, as sales representatives to 


: > 
T. R. Heyck C. D. Johnson 


handle the sales of Superior heat ex- 
changers in the state of Texas. Both 
Curtiss D. Johnson and Ted R. Heyck 
have a wide background in industrial 
sales with an emphasis on heat transfer 
equipment. 





Canadian Branch Set Up 


Opening of a new service branch at 
Grande Prairie, Alberta, Canada, was 
announced recently by the Canadian di- 
vision headquarters of the McCullough 
Tool Company, Edmonton, Alberta. The 
new branch has been placed in charge 
of John H. Williams who began his ca- 
reer in 1930 at Turner Valley, Alberta. 
Since then he has worked for 19 years 
in Canadian oil fields. Williams joined 
a as a field service engineer 
in 1. 


Mead Engine Is Agent 


Appointment of Mead Engine and 
Welding Works. Sterling, Kansas, as an 
industrial distributor for Nordberg 4FS 
diesel engines is announced by Nord- 
berg Manufacturing Company, Milwau- 
kee, Wisconsin. Located centrally in the 
state, this firm will cover all of Kansas 
except the northeast section for Nord- 
berg. The Mead organization has excel- 
lent service facilities and a new office 
building with sales and parts room for 
the Nordberg 4FS engines will be 


erected shortly. 


LaPiant-Choate Reorganizes 


The board of directors of LaPlant- 
Choate Manufacturing Company, Inc., 
Cedar Rapids, Iowa, has approved an 
agreement and plan of reorganization 
with Allis-Chalmers Manufacturing 
Company, Milwaukee, Wisconsin. 

The plan had been approved previous- 
ly by Rirectors of Allis-Chalmers, Ac- 
quisition of LaPlant-Choate will broaden 
the industrial line of the tractor division 
of Allis-Chalmers in earthmoving and 
other fields. 


Fifty Tank Cars Ordered 


The Solvay Process Division of the 
Allied Chemical and Dye Corporation 
has placed an order with the American 
Car and Foundry Company for fifty 70- 
ton, class 105-A-300W tank cars, to be 
built at the ACF Milton, Pennsylvania 
plant. The cars will have a capacity of 
110,000 pounds of chlorine. 


Incorporation Announced 


L. S. Barksdale announces the inco: 
poration of Barksdale Valves and the 
promotion of M. C. Nelson from genera! 


L. $. Barksdale M. C. Nelson 


manager to vice president and directo: 
of the Barksdale organization. 

In his new position Nelson will direct 
the expanding sales activities of the cor 
poration, which is now represented in 
40 major industrial areas. 


New Naphthalene Produced 


The Productol Company of Los An 
geles, California, has added 78-deg 
Naphthalene to its growing list of chem 
ical products now being manufactured 
commercially on the West Coast. Tank 
car shipments are now being made fron 
Productol’s newly constructed plant a 
Santa Fe Springs, California. The com 
pany’s previous activity has been re 
stricted to the manufacture of cresyli: 
acids and the separation and purifica 
tion of such components as pheno}, ortho 
cresol and meta para cresol. 


Well Equipment Manufacturing Corporation held its annual sales 
meeting in Odessa, Texas, recently, more than 500 miles from the home 
fice in Houston. Seen on its visit to a rig in West Texas is the entire 
group citending the meeting. They are: Sales managers John W. Gates, 
Wece, and G. R. Winder, Chicksan; A. H. Watts, representative: Weco; 
Frank Wiegand, field engineer, Walt Berntsen, sales representative, and 
Gus M. Bagnard, chief engineer, Chiksan; J. C. McCelvey, representative, 
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Weco; Bev Ragsdale, representative, Chiksan; Bill Brien, Roy Shields, Eli 
Parker and Bill Hull, representatives, Weco; Jack Runnells, Canadian rep 
resentative, Chiksan; Durk Durkin, representative, Weco; Pete Bily, prod 
uct development engineer, Chiksan; J. H. Robinson, general manager 
Weco; I. D. Abshire, Charley Gisler, Harry Rogers and Jimmy Llewellyn 
representatives, Weco; Chuck Holcomb, special representative, Weco, and 
Foster Jordan, assistant sales manager, Weco, and company too! pusher 
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Better Engines. men trom one of the 
southwest's largest drilling.contractors call Le Roi's 13460 
“the finest oil-field engine ever made!"’ 15 of their 19 
rigs are powered by Le Roi L3460 or RX Series engines, 
That's typical of the oil field's endorsement of Le Roi’s 
progressive design policies. 


You come out of the 








Jack Grace Drilling Co. uses 2 Le Roi L3460’s to power their rig. In drilling to 9,100 feet, 
they use 5” drill pipe which makes hoisting load equivalent of 15,000 feet of 41/2” pipe. 





re e 

| Better Applications. rxciusive te roi 
distributors and factory men are oil-field power specialists. 

_ They know engines. That's why they can select the right 
power unit for any application. That’s why you can bank 
on Le Roi for dependable, low-cost power. 


Better Service. Ample factory, branch office, 
and distributor parts stocks mean minimum downtime for 
repairs. Skilled service men are ready to go 24 hours a 


day. Keeping your Le Roi engines running is a recognized 
responsibility. 


two Le Roi L3460's 


hoist 5” pipe from 8300 ft. 
on wet trip in just two hours! 


vole fast! 


__This recent experience of Jack Grace Drilling Co., 
Wichita Falls, Texas, is just one demonstration of what 
the Le Roi L3460’s extra power can do. Reports from 
all fields show that when you need power — fast! — 
you can count on your Le Roi L3460’s. 


They are conservatively rated — have plenty of reserve 
power to pull you out of the tight spots, And they re- 
spond to the throttle lightning-fast for hoisting service. 

Here you have oil-field power at its best: A wide 

x speed range from 600 to 1350 rpm. Horsepower from 


a” & , 
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See these Le Roi Distributors for a Profitable 3-way Partnership 


Oklahoma 


. 


le Roi Company Branch — Tulsa 
Corson Machine & Supply Co.— 
Oklahoma City 


East & South Texas, Gulf Coast 


Souther: 

Houston 

Antonio, 
ete, 


Engine and Pump Company — 
Kilgore, Edinburg, Dallas, San 
Corpus Christi, Texas, and La- 
jouma, Louisiana. 

West Texas, New Mexico 
achine & Supply Co. — Odessa, 
>kas, 
jine & Equipment Co.—Wichita 
3S. 


Genero! 
Snyder, 

Nortex £ 
Falls, 7 


chine and Supply Co.—Great Bend 


Western Kentucky 
‘achinery & Engine Company — 
!Hinois and St. Louis, Missouri. 


Centra}: 


Michigan 

Hafer Engine Service — Reed City 
Rocky Mountain Area 

Gehring Equipment Co. — 

Casper, Wyoming, Rangeley, Col. 
Mississippi, Arkansas and Northern 
Louisiana 

Ingersoll Corporation — Shreyeport, 

Louisiana, Jackson, Mississippi, El Dorado, 

Arkansas 
West Coast 

Le Roi-Rix Machinery Co. — Los Angeles, 

Long Beach and Bakersfield, Calif. 
Appalachian Area 

P. C. McKenzie Co., Pittsburgh, Bradford. 
Canada 

Lucey Export Ltd. — Calgary, Edmonton, 

Alberta. 

P-114 


350 to 600 max. Lugging power at slow speeds. Com 
pactness that helps you keep over-all width and weight 
limitations. Dependability and economy under continu 
ous loads. Like all Le Roi engines, the L3460 operates 
on the most economical fuels in the oil fields — natura! 
gas and butane. 


Ask your rig manufacturer, supply house, or Le Roi 
distributor to show you L3460 and other Le Roi engine 
installations — or write us. See for yourself why you're 
way ahead of the field, when you let Le Roi’s 3-way 
partnership work for you. 


MILWAUKEE 14, WISCONSIN 
Plants: Milwaukee © Cleveland ® Greenwich, Ohio 
Oil Field Headquarters: Tulsa, Oklahoma 


A Typical Le Roi 
Service Facility 


This service shop, equipped 
with the finest tools avail- 
able for engine overhaul, 
belong to the Gehring 
Equipment Co., Casper, Wy- 
oming. Gehririg provides 
prompt service to an area 
stretching from the southern 
boundary of Colorado to 
the Canadian border. They 
maintain the only complete 
engine parts stock in the 
Rocky Mountain area. Emer- 
gency cases are handled by 
plane. It is because of ser- 
vice like this that you can 
always depend on Le Roi. 
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YOU'LL DO IT 
BETTER WITH 


CYLINDERS 





EX. PUSH or PULL Ss 
Yt LIFT or LOWER & 
G2 PRESS or SQUEEZE & 
4f\ TILT o TURN TY 
[hd OPEN or CLOSE [A 




































Ledeen cylinders used for air, oil, 
water, gas or steam operation with 
medium, heavy or super-duty models, 
provide a large number of variations 
and adaptations to meet your spasific 
power or motion requirements. They 
are available in many diameters and 
stroke lengths with suitable head and 
rod attachments to provide almost 
any desired mounting. 

Standard Ledeen cylinders and mount- 
ings from distributors’ stocks in major 
cities. Special cylinders if required. 
All J.1.C. 












WRITE FOR BULLETIN 500 
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VALVES @ CYLINDERS 
AIR-HYDRAULIC PUMPS & BOOSTERS 
VALVE ACTUATORS @¢ AIR HOISTS 


Ledeen Mfg. C 


1608 San Pedro 
Los Angeles 15 Calif 
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New Filtrol Plant Set 
Wright W. Gary, president of Filtrol 


Corporation, announces the construction 
in the immediate future of a new $5.,- 
000,000 Filtrol plant at Vernon, Cali- 
fornia, to manufacture ammonium sul- 
fate fertilizer and high purity alumina. 
This plant will further process the 
alumina to produce alumina catalyst, 
stabilized alumina catalyst, and impreg- 
nated alumina catalyst. Engineering and 
design of Filtrol’s new plant has been 
awarded to the J. H. Pomeroy Company, 
Inc., of San Francisco. Actual construc- 
tion is scheduled to commence during 
the fourth quarter of 1952 and comple- 
tion is expected in the fourth quarter of 
1953. : 


Cleco Appoints Agents 


The Cleco Division of the Reed Roller 
Bit Company, Houston, Texas, has an- 
nounced the appointment of Harry P. 
Leu, Inc., Orlando, Florida; and Ace 
Equipment and Supply Company, Inc., 
436 Irving Avenue, Hillside, Illinois, as 
distributors for Cleco products in their 
areas. 


Mid-Continent Supply 
Announces Two New Stores 


A new store in Seminole, Oklahoma, 
and a relocated store with increased 
capacity in Shreveport, Louisiana, have 
been announced by Ken W. Davis, presi- 
dent of Mid-Continent Supply Company. 
New Seminole store is situated on U.S. 
Highway 270 half a mile north of the 
Seminole business district. An important 
feature of the location is the 10,000 sq 
ft paved parking area around the store. 
W. H. Haney is manager of the Seminole 
store. Field salesmen are D. E. Rowe 
and T. R. Wilson. Storemen include J. 
D. Brown, H. R. Gamble, D. O. Jackson, 
and S. L. Rooker. 

The Shreveport store is headed by 
C. R. Lowry, store manager. His staff 
includes Durward Rust, J. R. Cunning- 
ham, M. E. Wilkinson, and R. H. Mar- 
tin as salesmen, W. P. Wilson, J. R. 
Timmons, G. L. Sylvester, and Paul 
Acker as storemen, and Linzey Ware, 
porter. Betty Ruth Dodson is secretary- 
receptionist. Seminole store is under the 
district managership of J. P. Alexander 
in Oklahoma City. 








Parker Is New Western Head 


Chemical plants division of ‘lay. 
Knox Company has expanded a: re. 
organized its Tulsa, Oklahoma, office 
into a complete operating unit ‘o be 
= known as the West. 
ern headqu: ‘ters. 
and has app. inted 
F. Drake Par!.er its 
manager. His re. 
sponsibilitics as 
manager o' the 
Western hea:iquar- 
ters will include the 
direction of « staff 

. that presently jp. 

F. D. Parker cludes some 100 en- 

gineers. A graduate 

of the University of Michigan, Parker 

was formerly with Badger Process Dj- 

vision of Stone Webster Engeneering 
Corporation. 






Process Heating Seminar Held 


The third annual John Zink Process 
Heating Seminar was held Saturday, 
October 4, 1952, at the John Zink plant, 
Tulsa, Oklahoma. Purpose of the Semi- 
nar, according to Robert Reed, chief en- 
gineer of the John Zink Company and 
organizer of the Seminar, was to pro- 
vide practical supplemental material di- 
rected toward improvement in plant op- 
eration more specifically than toward 
theoretical approach to the many prob- 
lems of the process industries. J. J. B. 
Rutherford of the Babcock and Wilcox 
tubular products division, read the first 
paper, which dealt with tube failures 
in process heaters. A second paper, cov- 
ering various aspects of fractionating 
tower design and maintenance with par- 
ticular emphasis on the effect of heat 
level in the presence of various corro- 
sive materials normally met in process 
work, was read by R. W. Fowler of Fritz 
W. Glitsch and Sons. 

The “blistering” of catalytic process 
vessels, a new problem was presented in 
the third paper by C. E. Rawlins, Phil- 
lips Petroleum Company, an author who 
has done extensive work and research 
on this matter. Alloy castings for heat 
and corrosion resistance provided the 
subject for the fourth paper, read by 
E. A. Schaefer of the Alloy Castings In- 
stitute. 


W. C. Norris Company held its annual sales meeting recently at the home offices 
and plant in Tulsa, Oklahoma. Attending were: Seated, M. L. Parker, J. W. Whitaker, 
J. E. Giles, Arthur Miller, Jr., Jack Getty, A. C. Cloud, G. W. Davidson, LeRoy 
Mitchell, and K. M. Cook. Standing: Jack Schaff, D. P. Hagaman, A. L. Ethriedge, 
Clyde C. Sights, J. W. Bowen, C. N. Snelling, Ricard Ohrstrom, A. A. Hardy, Cecil 





Fair, D. W. Stewart, W. C. Tolleson, and C. B. Schofield. 


a ~~ eo 
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Halliburton Builds 
Technical Center 


Work has begun on Halliburton Oil 
Well Cementing Company’s new tech- 
nical center at Duncan, Oklahoma, W. 
R. McClendon, president, has an- 
nounced. The six-acre technical center 
will house Halliburton’s engineering, 
laboratory, and research facilities. Over 
one hundred engineers, chemists and 
other technical personnel will transfer 
to the Center when it is completed. 

Architects for the building are Coston 
and Frankfurt, Oklahoma City. General 
contractors are QO. C. Bass and Sons, 
Enid, Oklahoma. Estimated completion 
date is June 1, 1953. 


Baker Oil Tools Hosts to 
Tulsa Purchasing Agents 
Baker Oil Tools, Inc., held the 19th 


anniversary reception and dinner for 
the Purchasing Agents Association of 
Tulsa recently at the Tulsa Club. 
After the dinner an interesting mo- 
tion picture was shown, entitled, “Suc- 
cess Story” as it originally appeared on 
Richfield Oil Company’s Southern Cali- 
fornia radio program, which won a Life 
Magazine award. Included in the pic- 
ture are views of the new million dollar 


5 


Fae 
ne 





Halliburton officials are: John Guest, chief engineer; Frank Hogwood, architect; Logan D. Campbell, 
vice president and secretary-treasurer; W. R. McClendon, president, and R. M. ‘‘Dick"’ Hansen, 
coordinator. In background are Halliburton Plant Two buildings. 





Trade News 


ai 


Baker structure, where Baker tools are 
manufactured. Also, interviews with R. 
C. Baker, Sr., founder of the company, 
now in his 80th year and still active; 
T. Sutter, vice president and general 
manager, who demonstrates some of the 
tools, and Bill Althouse, chief engineer. 
The Purchasing Agents Association 
of Tulsa presented for the first time in 
the Southwest—and one of the earliest 
showings in the country, a 20-min full 
color, sound motion picture, “Indus- 
trial Purchasing.” R. G. Glover, Tulsa 
representative, arranged all details. 


Leeds and Northrup Move 
District Sales Office 


The Philadelphia district sales office 
of Leeds and Northrup Company, manu- 
facturer of electrical measuring instru- 
ments, automatic controls, and _heat- 
treating furnaces, has moved from 4901 
Stenton Avenue to new and larger quar- 
ters at 444 North 16th Street. 

The company’s advertising depart- 
ment and training school will occupy 
the remaining space at the new 5-story 
building address. A large adjoining 
warehouse is also being occupied by the 
firm. Areas thus vacated in the main 
plant on Stenton Avenue will be avail- 
able to meet increasing needs. 





Century Geophysical Crews. Pictured above are 60 crew members, represent- 
ing five of the eight Century crews operating in Canada. Immediately under the 
Canadian flag Opie Dimmick, also president of Century Geophysical Corporation, 


Tulsa, Oklahoma, congratulates Winston Locker on his five years’ service with the 
compa ‘y. To the left of Dimmick is Archie Nicol, supervisor. Standing at the extreme 
left is ames K. Ziegler, vice president in charge of Canadian operations for Century. 
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Secon: irom right, standing, is Ben Rummerfield, executive vice-president of the Cana- 
dian ¢: apany and vice-president in charge of field operations for the Tulsa company. 














Find out about 
America’s finest 
Field Home — 





The Whitmor distinctive field 
home is outstanding because of 
the variety of designs, the method 
-of site fabrication that gives you a 
conventionally built house, at no 
extra cost. If you prefer, you can 
have Whitmor homes on a lease- 
rental plan (Write for complete 
descriptive illustrated brochure 
about Whitmor field housing). 





MAIL COUPON TODAY 





WHITMOR HOMEBUILDERS, INC. | 
5525 Eest 15th St. 3 Tulse, Okla, 
icc ctidiccdcveunnpiaceesucucqucseigcesdnccnsousenianseuncesantsosaenenets 
IIE ccd cs scccucckusdncuni saushtinadesepeitenstiecokseteruuenenees 
icccasadensocsccidclesssncdsccnvéicesnrasescassecnsansnecetabatsen 
ie titabasthsccdsosccotennbebeveseinenesoncnnsccesessees ZONE. .cccoccecce 
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ARMSTRONG BROS. 


Better PIPE TOOLS 





TONGS 


“Reversible,” ‘Standard’ and ‘‘Ideal’’ types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
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proof-tested to 34 catalog strength (1,200 
| Ib. to 40,000 Ib.). “Reversible” Jaws give 
| double jaw life. ‘“Standard’’ Jaws have ex- 
tra bearing on the handle and forged-in 
chain guides. The “‘Ideal’’ Tongs have V 
r i shaped teeth for a sure grip on 


f . irregular shapes — fittings, etc. 


! 
© Write tor 
| ; Cotelog 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’ 
52 W ARMSTRONG AVENUE + CHICAGO 30, ILL 
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> Clyde Lietzow, formerly with the Pel- 
ton’ Water Wheel Company, has been 
named manager of the Dallas, Texas, 
office. He has been active in the Pelton 
sales and service departments in the 





TOM GARRISON 






GENE BELL 


a z* 


W. A. McKNIGHT 


California oil field during the past six 
years. He is a graduate of the University 
of Michigan. 

Tom Garrison is named California 
sales and service engineer working out 
of the Los Angeles office, replacing Liet- 
zow. W. A. McKnight directs activities 
at Pelton’s Houston office. 

Managing the Odessa office is Gene 
Bell, assisted by N. N. (Gene) Bagley. 


» A. C. Cronkrite has resigned his posi- 
tion aS vice president, central region 
sales, Universal Atlas Cement Com- 
pany, a U. S. Steel Corporation sub- 
sidiary. Cronkrite rose from office boy 
to vice president during his 52-yr career 
with U. S. Steel subsidiaries. His first 
job was as office boy with American 
Steel and Wire Company. He was 
elected to the vice presidency in 1937. 

George S. Neel, western region sales 
manager, has been named vice presi- 
dent, central and western region sales. 

A graduate of Drake University, Neel 
joined Universal Atlas in 1919 as a 
salesman. 


> Judson D. Lowd 
has been appointed 
assistant general 
manager, pressure 
vessel operations, of 
The Parkersburg 
Rig and Reel Com- 
pany. Lowd will 
continue to be in 
Houston, where, un- 
til he was appointed 
to his new position, 
he served as man- 





J. D. Lowd 


ager of pressure vessel sales. 
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> Gordon Staub and Donald D. Reich- 
ert were assigned to the Chicago, IIli- 
nois, district, as territory salesmen for 
Monsanto Chemical Company. William 
R. Bone was assigned to the St. Louis, 
Missouri, district, William P. Sheppard 
was assigned to the New England terri- 
tory and Richard T. Bethel was assigned 
to the New York territory. The newly 
formed merchandising division is han- 
dling the sales of Krilium soil condi- 
tioner and other trade-marked products 
through retail channels. 


> Franklin S. Wade, chairman of the 
board of directors, Southern California 
Gas Company and Dudley E. Browne, 
comptroller, Lockheed Aircraft Corpo- 
ration, have been named members of 
the board of directors of the Fluor Cor- 
poration, Ltd. They replace F. M. 
Stephens, vice president of Fluor’s man- 
ufactured products division, and John 
F. Gardner, head of the project coordi- 
nation department, both resigned. Wade 
is a graduate of USC, and Brown at- 
tended UCLA. 


> F. C. MeNicol has been named divi- 
sion manager, industrial control sales, 
Cutler-Hammer, Inc., and P. C. Foote, 
assistant manager, foreign sales. Mc- 
Nicol joined Cutler-Hammer in 1935 as 
a member of the Milwaukee, Wisconsin 
district sales office. He became assistant 
manager of resale sales in 1944. Foote 
joined the company upon graduation 
from Cornell University in 1941. He was 
attached to the Milwaukee district sales 
office from 1946 until his new appoint- 
ment:: 


> T. M. (Tommie) 
Johnston has been 
transferred from the 
West Coast offices 
Los Angeles, Cali- 
fornia, to company 
headquarters in 
Houston, Texas, by 
Johnston Testers,  .% 
Inc., and appointed “by 
executive vice presi- m" 
dent, assistant to W. 
B. Taylor, presi- 
dent. Johnston has been a vice president 
of the company since its formation in 
1951, to purchase the complete assets of 
four companies from M. O. Johnston. 
He entered the well testing business 
with M. O. Johnston in 1932. 


T. M. Johnston 


> D. O. Sm:th has been appointed as- 
sistant manager of Oil Well Supply Di- 
vision of United States Steel’s Gulf 
Coast area. Smith joined “Oilwell” in 
1924 as a draftsman at its Imperial 
Works plant of Oil City. In June, 1945, 
after 11 years in sales and management 
positions in “Oilwell’s” eastern division, 
Smith was transferred to the company’s 
home office in Dallas as supervisor of 
sonnel and training. He was formerly 
Midwest area manager in Midland. 








>» J. Fred Forster, who is one 





’ the 


most widely known pipe line equi. ment 
representatives in the South, wil! head 
a new department recently esta}»' ished 
at the Dallas plant of Browning. ' ‘errig 


J. F. Forster 





B. D. Williams 


Machinery Company. Forster wil! super- 
vise representatives of the firm in the 
various sales territories in North, East, 
and West Texas, as assistant sales man- 
ager. Barney D. Williams jis genera] 
sales manager for the three Browning. 
Ferris plants at Dallas, Greggton, and 
Lubbock. Erle Breithaupt, Browning. 
Ferris territory salesman, will assume 
Forster’s duties as pipe line equipment 


representative. 


> Don L. Turner 
has been named 
sales coordinator 
for Franks Manu- 
facturing Corpora- 
tion. A veteran of 12 
years service with 
the company, Tur- 
ner is rejoining the 
Franks organization 
after an absence of 
four years, which he 
spent in the automo- 





D. L. Turner 


tive sales business. Turner succeeds R. 
G. Jones, who has been advanced to 
field sales representative in the West 


Texas area. 


> Bill Williams has been named direc- 
tor of sales training for Black, Sivalls 
& Bryson, Inc. His appointment places 
him in charge of sales training for all 
sales divisions of the company. Wil- 
liams will have headquarters at BS&B’s 
Kansas City offices. Formerly associated 
with Buick motor division, General Mo- 
tors Sales Corporation, Williams was 
assistant zone manager, Kansas City. 
Williams attended the University of 
Arizona and received his law degree 
from Southern Methodist University. 


> G. H. (Jerry) 
Moore has been ap- 
pointed sales repre- 
sentative for the 
North Central Texas 
area, Web Wilson 
Oil Tools, Inc. He 
has been driller for 
Corbett - Barbour 
Drilling Company, 


and field engineer ° 


for Emsco. His past 


experience qualifies him to be 
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G. H. Moore 
f real 


service to Web Wilson Oil Too!: 
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frade Personals 


» J. Gordon King, 
vice president of 
Qwens-IIlinois Glass 
Company and man- 
ager of glass con- 
tainer production, 
has been named 
general manager of 
the Kaylo division. 
He succeeds 
Thomas A. Collins, 
who is resigning to 
accept a position 
with another company. King, a graduate 
of McGill University, joined the general 
manufacturing division of Owens-lIlli- 
nois in 1932. He was named vice presi- 
dent and manager of glass container 
production in 1948. In his new position 
he will be in charge of all phases of 
operations in the Kaylo division. 


»Admiral A. G. Noble, USN, (Retired), 
has been named executive vice presi- 
dent; a member of the executive com- 
mittee, and a member of the board of 
directors of the Nordberg Manufactur- 
ing Company. Admiral Noble comes to 
Nordberg from Martin-Parry Corpora- 
tion of Toledo, where he was vice presi- 
dent and general manager since his re- 
tirement from the Navy. 

He is a graduate of the Naval Acad- 
emy and M.I.T. 


) Edwin A. Desmond has been named 
head of a new section in the technical 
service division of Ethyl Corporation. 
The new section will be concerned with 
diesel engines, diesel fuels and diesel 
fuel additives. Desmond joined Ethyl as 
a student engineer in 1939, after receiv- 
ing his mechanical engineering degree 
from Pennsylvania State College. He 
was engaged in automotive and aeronau- 
tical research projects at Ethyl’s Detroit 
laboratories until he entered Navy sub- 
marine service in 1943. 


> F. H. Ebbert has been named vice 
president and general sales manager of 
Gustin-Bacon Man- 
ufacturing Com- 
pany. Ebbert has 
. been vice president 
and sales manager 
of the company’s 
automotive division 
since 1946. In his 
new capacity, he 
will have charge of 
the company’s four 
sales divisions, 
which are glass fiber 
insulation products, industrial, railroad, 
and automotive. 





J. G. King 





F.H. Ebbert 


) W. E. Watson, former manager of the 
pump manufacturing division of Fair- 
anks, Morse and Company, has been 
Promote:! to assistant to the manager of 
manufac:uring with headquarters in 
Chicago. Paul R. Flood, who, since 
1950, ha been manager of manufactur- 
ing of tle company’s Beloit, Wisconsin, 
works, |: :s been transferred to Pomona, 
Californ'., where he has been appointed 
general manager of the company’s 
omona Pump Works succeeding 
tles '.. Barrett who has become a 
consulta: to the pump division. 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 





Type R2R Process Pump 











DISASSEMBLY: ‘lhe Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the spacer 
type coupling, and unbolting the casing 
from thé cradle the entire cradle and com- 
plete rotating element can be removed with- 
out disturbing the suction and discharge 
piping. 





Close Coupled Centrifugal Pump 


 - 2 


Pedestal Mounted Centrifugal Pump 


¢ 





Pump 


ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 


| /NDIANAPOLIS WO. | 
Oo 327 W TENTH Sr. “ 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXA 


[B- 
No. 01580 B 
Te RR > 
L 3 
‘ : 3 
e Type R2R Process Pump 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 ‘to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 


4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
. SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





Horizontal, Stagte Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 





Ge — 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 





3556 


Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 





Representatives in Principal Cities 
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The inside story of a new power-pump design 


THE WORTHINGTON 
HEAVY-DUTY MULTI-PLUNGER* 
VERTICAL POWER PUMP 


To users of Worthington pumps, “heavy- 
duty construction”’ is almost taken for granted. 
But when Worthington engineers make a spe- 
cial effort to put extra ruggedness into a pump, 
you have something comparable to this Wor- 
thington Multi-Plunger Power Pump. Study 
the features and see for yourself! 


ON THE LIQUID END 


1. LIQUID CYLINDER—made of forged steel with 
large fluid passageways bored from solid forgings 
for maximum strength. 


2. STUFFING BOXES—forged-steel barrels, bolted 
directly to cylinder with extra-deep boxes that 
permit maximum interchange of plunger sizes. 


3. PLUNGERS—made from hardened and ground 
alloy steel or any other suitable metal. Solid 
ceramic plungers can be furnished for corrosive 
applications. am. 


4. VALVE SERVICE—stainless-steel, heat-treated 
valves and valve seats. High-strength valve springs 
and bolted valve-hole covers. 


5. INDIVIDUAL VALVE HOLE COVERS—one for each 
valve, permits quick and easy access. 


ON THE POWER END 


6. CAST-IRON FRAME—totally enclosed, with de- 
sign that permits torque to be applied near founda- 
tion. All bearing surfaces and running parts 
pressure lubricated. 


7. ONE-PIECE STEELCRANKSHAFT— one-piece forged 
steel, accurately turned and ground to size. Heavy 
sections for minimum shaft deflection when loaded. 


8. CONNECTING ROD—marine-type, forged-steel, 
with steel-backed, babbitt-lined crankpin bearings 
and solid bronze crosshead pin bearings. 


9. CROSSHEAD CRADLE LINERS—solid cast iron with 
bronze liner shim adjustable to permit careful 
alignment. 


10. BRONZE-SHELL MAIN BEARINGS{| — two-piece 
bronze shell design babbitt-lined with large bear- 
ing surface for longest-life. Precision made for 
trouble free operation. 




















If your application calls for a power pump 
of this size, or any other size, write, stating 
specific requirements, to Worthington Cor- 
poration, Reciprocating Pump Division, 
Harrison, New Jersey. 


“available in 3, 5 or 7 plunger arrangements (300, 500, 700 hp) 
tnot shown in drawing 








VERTICAL TURBINE 


The World’s Broadest Line Assures You the Right Pump for Every Job 
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> William Neundorfer has been ap- 
pointed to handle the sales of Childers 
aluminum weather-proof jacketing for 
The W. M. Acker Organization, Inc. The 
Acker Organization is the engineering 
representative for Childers jacketing in 
the Cleveland, Ohio, area. Childers jack- 
eting is a product of the Childers Manu- 
facturing Company, Houston, Texas. 
Neundorfer is an engineering graduate 
of Case and Fenn Colleges in Cleveland. 


) E. H. Nielsen has been named assist- 
ant district manager of Dowell Incorpo- 
rated, W. F. Brown is new district sales 
manager and M. E. Hanson, district 
area manager. Nielsen will direct Dow- 






Neilsen Brown Hanson 


ell’s activities in the Rocky Mountain 
area. He joined Dowell in 1944. Brown. 
who joined Dowell in April 1936, will 
handle and correlate sales training and 
sales development throughout the entire 
district. Hanson will oversee Dowell de- 
velopments in the Eastern part of the 
Wichita, Kansas, district. He joined 


Dowell in 1946. 


A. J. Lacock 


F. J. Swenson 


» A. J. Lacock has been appointed di- 
rector of purchases of Foster Wheeler 
Corporation and will be responsible for 
the operations of the general purchasing 
department. Lacock replaces F. J. Swen- 
son, who has been with Foster Wheeler 
since 1921 and will remain active as spe- 
cial assistant on purchasing problems. 
Lacock. who is an industrial engineer, 
was with General Electric for 17 years. 


>Norman K, Rector has joined the staff 
of Waleo Engineering and Construction 
Company as chief design and process 
engineer. From 1950 until joining 

alco, Hector worked as an independ- 
fnt consulting engineer in the natural 
gasoline plant field. A former engineer- 
ing student at Oklahoma A & M College, 
Rector bevan in the petroleum field with 


the Mariand Oil Company at Ponca 
City in 1926. 


> James i’, Clark, formerly vice presi- 
dent anc treasurer, has been named 
smericar Car and Foundry Company 
Pra ent in charge of finance. John 
—" assistant treasurer for a 
“' years, was elected treasurer 

of the ev 


pany 


THE PET: OLEUM ENGINEER, October, 1952 











A. J. Swisler G. A. Banton 


> Anthony J. Swisler has been ap- 
pointed as regional manager for the 
West Coast and George A. Banton dis- 
trict manager, Southern California and 
Arizona territory, for Whitney Chain 





‘ 
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Company. Swisler joined the company 
in 1943, after many years of diversified 
activity in mechanical engineering fields. 
Following his first assignment in the 
company’s Los Angeles office, he was 
appointed district manager in 1950. 
Banton has been with Whitney for 2 
years. For 10 years prior to that, he was 
engaged in sales engineering work. 


> Edward H. Blakestad and George M. 
Fullwood have been named sales repre- 
sentatives in Allis-Chalmers general ma- 
chinery division’s Tulsa and Dallas dis- 
trict offices, respectively. Blakestad is a 
mechanical engineering graduate of Ok- 
lahoma A. & M. Fullwood received his 
electrical engineering degree from 
Southern Methodist University. 
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There is a Lufkin steel tape for your every mea- 
suring need —tank strapping, derrick work, tank 
gaging, or general measuring. 
Clad steel tapes are accurate, tough, and dur- 
able. The figures and graduations are an integral 
part of the line — can’t wear off. The line won't 
chip, peel, or crack. The jet black markings are 
easy-to-read against the chrome-white background. 
Mail coupon below for booklet describing Lufkin 
Tapes, Rules and Precision Tools used in the Oil 
Industry. 


BUY [UEKIN 


Lufkin Chrome 


TAPES ¢ RULES ¢ PRECISION TOOLS 
FROM YOUR SUPPLY HOUSE 


THE LUFKIN RULE CO., Saginaw, Michigan ° 132-138 Lafayette St.,New York City ° Barrie, Ont. 


Gentlemen: 


NAME 


[ iS THE LUFKIN RULE CO., Dept. PE, Saginaw, Michigan 


Send me your free booklet, ‘Lufkin Tapes, Rules and 
Precision Tools for the Oil Industry.” 
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> W. B. (Bill) Whitcraft and R. J. 
(Russ) Gamberg, have been named 
sales engineers of Lane-Wells Company, 
in the Mid-Continent division. Gamberg 
is a graduate of the South Dakota School 
of Mines. He joined Lane-Wells in 1950 
and is currently in the Casper, Wyom- 
ing, office. Russell, Kansas, is the home 
base for Bill Whitcraft. A graduate of 
the U. S. Maritime Academy, he began 
his Lane-Wells career in 1948. 


> Edward Reich- 
helm has been ap- 
pointed manager of 
the recently estab- 
lished eastern sales 
and export office of 
Hudson Engineer- 
ing Corporation, 
New York City. 
Reichhelm attended 
Colgate University, 
and for the past 20 
years has engaged 
in engineering, and sales of process 
equipment to the petroleum and chem- 
ical industries in the New York area. 
He previously was with the New York 
sales office of Alco products division of 
American Locomotive Company. 











































E. Reichhelm 


> F. Eugene Englander has been ap- 
pointed sales manager of the Richmond 
division of Gar Wood Industries, Inc., 
Richmond, California. Englander at- 
tended the University of California and 
Ohio State University. He joins Gar 
Wood from Oscar Krenz, Inc., where he 
was sales manager. 





> Emory E. Gose, Jr., vice president and 







































More Power—Less Cost 


Yr MOVES 
AND PREVENTS 
BOILER SCALE AND 


CORROSION 
Longer 
Equipment Life 

Fewer 

Shut-downs 


Weite for Details 
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SPECIAL cz ee! 
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TABLETS REMOVE AND \adty 
PREVENT RUST AND SCALE — 
IWALL RADIATOR COOLING SYSTEMS 


Easy to Use 
Fully effective regardless 
of water or operating conditions. 
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Anderson 


Gose 


treasurer of Tellepsen Construction 
Company, has been named director of 
the petroleum and chemical division. 
He has been associated with Tellepsen 
Construction since 1937. 

H. M. Anderson has been named chief 
engineer. A former student of electrical 
and petroleum engineering at Kansas 
State and Oklahoma universities, Ander- 
son was employed by the Fluor Corpo- 
ration for nine years. For the last six 
years, he has been with Brown and Root. 

Appointed manager of the construc- 
tion section is Lyle S. DeWitt, a grad- 
uate engineer of the Missouri School of 
Mines. O. L. “Kit”? Carson, an Okla- 
homa University engineer, will be sales 
manager of Tellepsen’s petroleum and 


chemical division. 


Assisting Carson will be Paul F. Wol- 
finger, sales engineer. He is a graduate 
of Oklahoma A. & M. The estimating 
and analytical section will be headed 
by Joseph S. Bleakie, chief estimator, 
who holds a B.S. degree from Harvard. 


> Don Hathorn has been named new 
manager of Halliburton Oil Well Ce- 
menting Company’s mechanical research 
and development department. The me- 
chanical research and development de- 
partment conducts basic and applied 
mechanical research on Halliburton 
services, tools, and equipment. Hathorn, 
patent engineer for Halliburton for 15 
years, is a graduate of Oklahoma 
A. & M. 


> Sydney Heldon has been appointed to 
the territory of Eastern Pennsylvania, 
New Jersey, Maryland, and Washing- 
ton, D. C., by New Bedford Cardage 
Company. He will operate out of Phil- 
adelphia and will replace H. C. Con- 
kling, Jr., who was moved to assistant 
sales manager in New Bedford, Massa- 
chusetts. Heldon has over 15 years of 
selling experience and more than 20 
years of business background. He was 
graduated from Arncliffe Commercial 
College, Sidney, Australia. 


> Frank Shlemmer 
has joined Pacific 
Valves, Inc.. as East- 
ern Coast divisional 
sales manager, with 
his headquarters at 
122 East 42nd 
Street, New York 
City, New York. 


Shlemmer was for- 





agent for The Texas 
Company in Los An- 
geles for a number of years and for the 
past four years he has been purchasing 
agent for Texaco in New York City. 


F. Shlemmer 








mer purchasing . 
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Carson Bleakic 





> John R. Gilmartin has been iiamed 


general sales manager of the Hyati Bear. 
ings Division of General Motors in Har. 
rison, New Jersey. Gilmartin sicceeds 
Howard K. Porter who has been named 
assistant to general manager on special 
assignments. Gilmartin joined the Hyatt 
Bearings Division in Detroit upon his 
graduation from the University of Mich. 
igan in 1929. Porter joined the Hyatt 
Bearings Division in 1916 and during 
the years held various engineering and 
sales positions at Harrison. 


>» Herbert F. Zieg- © 
ler, Jr., has been © 
named manager of 
the Kansas City, 
Missouri, district of- 
fice of Sterling Elec- 
tric Motors, Inc. 
Ziegler is a gradu- 
ate of Notre Dame. 
After service in 
World War II as 
Lieutenant j. g. in 
the Navy, he took 
post-graduate work at the University of 
Friborg in Switzerland. Since that time 
he has gained wide and varied experi- 
ence in industrial sales. 





H. F. Ziegler, Jr. 


> Burton W. Graham has been named 
director of technical service of The 
Davison Chemical Corporation it was 
announced by D. N. Hauseman, vice 
president. He was formerly assistant 
general sales manager, industrial chemi- 
cal department, and is succeeded in that 
post by D. P. Barrett, formerly in 
charge of the company’s New York sales 
office. 

Graham has a BS degree in chemistry 
from Maryville College and a MS from 
the University of Florida. 


> J. C. “Joe” Miller is now executive 
engineer in charge of all product engi- 
neering and research activities for Cum- 
mins Engine Company, Inc., Columbus. 
Indiana. He had been manager—re 
search and refinement. 

D. B. “Dan” Worth becomes manage! 

field quality. In this position he will 
coordinate field and factory studies 0! 
product quality control. Until this ap- 
pointment Worth had been manager 
product engineering. 


N. M. “Nev” Reiners is now manage! 
research and refinement in charge 0 
the company’s research activities. He 
had been manager—research labora- 
tory. A graduate of the University gf 
Michigan, Miller had joined (ummins 


mins 


in 1947, Worth began with Cun 
1936 as a sales engineer. He gr .duated 
from North Carolina State Colleze. 
Reiners joined Cummins following hi- 
vraduation from North Dakota “tate. 
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sectional hairpin 
heat exchangers 






@ Brown Sectional Heat Exchangers, with their integral one-piece 
extended surface fintubes, reduce fouling, just a few hundredths of an inch 
of which on a tube causes a major loss in heat transfer efficiency. 


These exchangers assure efficient operation at low “skin” temperatures, 
minimizing coking and building up on the fintubes. And the controlled flow 
through the longitudinal passages keeps all the material in continuous motion. 
There are no baffles, back-eddies or stagnant areas to encourage fouling. 


For top operating efficiency and reduced fouling use Brown Sectional Heat 
Exchangers throughout your plant. Write for Bulletin No. 521 





Sectional Hairpin Heat Exchangers 
Tank Suction and Line Heaters 


THE BROWN F I NTUBE CO Fintube Heaters for Bulk Storage Tanks 
® Indirect Process Air Heaters 
Fintube Heaters for Processing Tanks 
Elyria, Okéo Integrally Welded Fintubes for Any Heating, 


Cooling or Heat Transfer Service 








NEW YORK © BOSTON © PHILADELPHIA © WILMINGTON ® PITTSBURGH * BUFFALO ® CLEVELAND ® CINCINNATI * DETROIT * CHICAGO 
ST. PAUL © ST. LOUIS © MEMPHIS *® BIRMINGHAM * NEW ORLEANS ® TULSA ® HOUSTON ® LOS ANGELES * SAN FRANCISCO 
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ACME 


OIL TOOL COMPANY 


@ COMPETENT OPERATORS 

@ ROTARY FISHING TOOL SERVICE 

@ SPANG CABLE TOOLS @ DRILL PIPE 
© BLOW OUT PREVENTERS @ RENTALS 
® COMPLETE O/L FIELD MACHINE SHOP 
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> Ian K. MacGregor has been appointed 
director of manufacturing of the Con- 
solidated Ashcroft Hancock division of 
Manning, Maxwell and Moore, Inc. 
MacGregor, a former vice president of 
Campbell, Wyant, and Cannon in Mus- 
kegon, Michigan, was born in Scotland 
and graduated from the University of 
Glasgow. At one time with the engineer- 
ing plants of Scottish Clydeside, he 
came to the United States in 1940. 


> Whiting N. Shep- 
ard has been pro- 
moted to director of 
sales of the Boston 
Woven Hose and 
Rubber Company. 
As sales director, 
Shepard has the re- 
sponsibility for all 
marketing activities 
of the company, 
which was founded 
in 1880 as the coun- 
try’s first producer of woven fire hose. 
Shepard joined Boston Woven Hose 
in February of this year after 1° years 
with the Plaskon division of Libbey- 
Owens-Ford Glass Company of Toledo, 


Ohio. 





W.N. Shepard 


> Edward F. Whittemore has been 
named purchasing agent for Morse 
Chain Company’s Detroit, Michigan, 
plant. The responsibilities that Whitte- 
more will assume include procurement. 
follow-up, and priorities control. Whitte- 
more comes to Morse Chain from the 


New Holland Machine Company. 


> J. L. Roberts has 
been named to En- 
terprise Engine and 
Machinery Com- 
pany’s engine and 
reduction plant field 
engineering and 
service. He will be 
associated with Paul 
Wabnig in New Or- 
leans, Louisiana. He 
is former assistant 
manager of the proc- 
ess division specializing in reduction 
plant work. 





J. L. Roberts 


>» Ray E. Gorman has been appointed 
Mid-Continent representative, Web Wil- 
son Oil Tools, who will assist Mid-Conti- 
nent, Rocky Mountain, and Western 
Canada sales agents. Gorman will con- 
tinue temporarily at Wichita, Kansas, 
until establishment of permanent offices 
at Dallas in the near future. 

Kansas and Eastern Nebraska will be 
covered by Noel Swick who will have 
his office at Great Bend, Kansas. Swick 
has been assistant to Gorman for the 
past three years. 

William J. (Bill) Davis has trans- 
ferred to the Oklahoma and Texas Pan- 
handle territory and will have his head- 
quarters at Oklahoma City. 

George S. Badger has been appointed 
Canadian sales agent for Web Wilson, 
and will be assisted by John Harvie, 
Bernie Davis, and Hugh Calder, al] 
well known in Canada. Badger’s head- 
quarters are at Calgary. 
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>» E. D. Anderson, chief enginee: for 
Western Supply Company’s heat ex. 
changer division, has been appoint | an 
industry member of ' 
the engine and tur- 
bine division of the 
National Production 
Authority in Wash- 
ington. According to 
Hughes, Anderson 
will take a three to 
four months leave- 
of-absence from the 
Tulsa firm, effective 
September 1, return- 
ing to Tulsa in late 
December. Meanwhile he will have his 
headquarters in Washington, where, 
after a brief indoctination period, he 
will take charge of the heat exchanger 
division of the NPA division. 


> Kendrick M. Hickman has been ap- 
pointed assistant sales manager of the 
Link-Belt Ewart plant in Indianapolis, 
for Ewart general products, and Carl 
Rudman as manager of agricultural 
sales at the Ewart plant to succeed 
Hickman. Hickman, who joined Link- 
Belt in 1927, assumes the duties of H. 
M. Bowman, who is being transferred 
to the Chicago Pershing Road plant to 
devote full time to sales promotional 
activities. 

Rudman joined Link-Belt in 1937, 
after attending Purdue University. He 
began in the Link-Belt Dodge plant in 
Indianapolis. 





» C. Fred Naylor has been promoted to 
the new position of manager of person- 
nel development in Ethyl Corporation’s 
sales department. Naylor, who joined 
Ethyl in 1931 as a field representative, 
has been assistant manager of the com- 
pany’s Western sales region at Los An- 
geles since 1950. Monroe F. Weill, dis- 
trict manager at Los Angeles succeeds 
Naylor as assistant regional manager. 
Weill. a graduate of Purdue University, 
joined Ethyl in 1939, Ellis K. Locher, 
formerly manager of safety, is being 
transferred from New York to Los An- 
geles, and succeeds Weill as district 
manager. Locher joined Ethyl in 1936. 
He is a mechanical engineering gradu- 
ate of Cornell University. Levan R. 
Fleck, who has been assistant safety 
manager, succeeds Locher as manager 
of safety. Fleck, a graduate of the Uni- 
versity of Pittsburgh, joined Ethyl in 
1937. 


> Robert D. Walk- 
er was recently ap- 
pointedtoThe 
Weatherhead Com- 
pany staff of indus- 
trial sales engineers 
and will handle 
sales of Weather- 
head Ermeto tube 
fittings, a full line 
of other types of 
tube fittings and 
hose assemblies 
with reusable or fixed ends. He will 
cover Arkansas, Louisiana, New Mexico. 
Oklahoma, and Texas. Walker, a mem: 
ber of Nomads, has 20 years experience 
in many phases of hydraulics. 





R. D. Walker 
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McCelvey 


Holcomb Harrallson 


» C. J. (Chuck) Holcomb, who has re- 
cently been transferred to Well Equip- 
ment Manufacturing Corporation’s home 
ofice in Houston from Corpus Christi, 
Texas, has been made an industrial 
sales representative. In his new capacity, 
Holcomb will contact industrial firms, 
refineries, and chemical plants through- 
out the Gulf Coast and Mid-Continent 
areas for WECO. 

J. R. (Rudy) Harrallson has been 
named New Mexico-West Texas repre- 
sentative, with headquarters in Hobbs, 
New Mexico, for Well Equipment. For 
the last two years Harrallson has been 
with Dunigan Tool and Supply Com- 
pany. He replaces L. L. Durkin, who is 
transferring to Denver, Colorado. 

J. C. MeCelvey has been named as- 
sistant sales manager of WECO. Mc- 
Celvey’s appointment will give Well 
Equipment two assistant sales managers, 
which has been necessitated by the re- 
cent addition of the Rocky Mountain 
area to WECO’s sales territory. With 
Well Equipment since May of 1938, he 
is their oldest sales representative in 
years of service. 


> J. H. Brinker has 
been appointed as- 
sistant executive in 
charge of distribu- 
tion at A. O. Smith 
Corporation, Mil- 
_ waukee, Wisconsin. 
He moved into the 
new position this 
- month from his for- 
mer assignment of 
general sales man- 
ager for A. O. 
Smith’s southwest district, with head- 
quarters at Houston, Texas. 

Brinker is a University of Rochester 
graduate of 1936. Following his dis- 
charge from the Navy, he attended Har- 
vard Business School, where he was 


awarded a master’s degree in business 
administration. 





J. H. Brinker 


> Jack E. MacConville, has been named 
industrial sales manager of the South- 
east region with headquarters in At- 
lanta. Georgia, for Minneapolis-Honey- 
well Regulator Company. Other ap- 
pointecs are: Alfred J. McCullough, 
Centra! region, headquarters in Cleve- 
land, Ohio; Howard L. Marston, the 
Northwest, headquarters in Minneap- 
olis, ‘iinnesota; Robert L. Mallory, 
Southwest, headquarters in Dallas, 
Texas Robert B. Grant, Pacific and 
Mounisin regions, headquarters in Los 
Angel-;: Lester W. Williams, Pacific 
North -est, Portland, Oregon, and John 
» Rohinson, manager of the Eastern 
and \'\d-Atlantic regions. 


\ 


> Lawrence C. Burdette has been pro- 
moted to manager of the Parkersburg, 
West Virginia, store of U. S. Steel’s Oil 
Well Supply Division. Burdette joined 
“Oilwell” at the Parkersburg store in 
June, 1947, following his graduation 
from Parkersburg High School and has 
been employed at that location since 
that date. 


> Dr. Albert E. Griffiths, formerly of 
the Socony-Vacuum Oil Company, has 
joined the chemical sales division of 
Ethyl Corporation. He will supervise 
technical service work connected with 
the corporation’s agricultural chemicals. 
Dr. Griffiths attended Cornell University, 
receiving his B.S., M.S., and Ph.D. de- 


grees there. 








THE P<TROLEUM ENGINEER, October, 1952 





Trade Personals 


> Arthur C. Ombert has been named di- 
rector of engineering and research for 
the Bendix radio division of Bendix 
Aviation Corporation. A. E. Abel has 
been named as his assistant. Omberg 
succeeds W. L. Webb who was recently 
promoted to the central engineering 
staff of the Bendix Aviation Corpora 
tion, in Detroit. Omberg, who has been 
associated with Bendix since 1944, has 
been assistant director of engineering 
and research for the past two years. He 
attended Southwestern and Vanderbilt 
Universities. 

Abel, who will become assistant di 
rector of engineering and research has 
been chief radar engineer for the radio 
division responsible for design of both 
the military and civilian radar. 
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pumping and operating costs. 


You, no doubt, are considering replac- 
ing this clogged pipe. But before you consider 
pipe replacement, remember this — Flexible 
Pipe Cleaning Company can clean that 
clogged line—return it to guaranteed 95% 
efficiency —and AT A FRACTION OF REPLACE- 
MENT CosT! For example, new 10” steel line, 
30” underground costs at least $6.00 per foot 
wrapped and laid. Tees and crosses are extra. 
Flexible can clean that SAME LINE FOR ABOUT 
18¢ PER FOOT—or 1/30th the cost of replace- 


ment! 


How much to clean your clogged lines? 
Send for our Preliminary Job Cost Estimate 
form. Take five minutes to complete this form 
and return it to us. We’ll give you a free esti- 
mate on the cost of cleaning your pipe— 
stacked, stored or underground. Our crews 


are near you. 


“4 “ clogged 


Clogged underground pipe is the cost- 
liest pipe you can own or operate! Every 
particle of scale and rust deposited on the 
pipe wall cuts capacity, skyrockets your 


‘Plexible 


pipe cleaning company 


Me 
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y’ cleans 


pipe 
for about 


& 


the cost of 
replacement! 


Guarantees 


95% new Pipe 
efficiency’ 











Write today far our Preliminary Job Cost Estimate form. 


f-].e-X-j-b-]_e pipe cleaning 


company 


& 9324 So. Norwalk Blvd. Los Nietos, California 


P.O. Box 167 





OXford 5-5713 
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BOOKS 


> The Memoirs of Herbert Hoover, Vol. I/], The Great De- 





pression, published by The MacMillan Company, 60 Fifth . 


Avenue, New York 11, New York. Price, $5. Pages, 485. 


This third volume makes an analysis of the Great Depression, 
the beginnings during the Hoover administration, and the eight 
years of New Deal power from 1932-1940. Mr. Hoover argues 
that the boom and crash of 1928-29 were largely the responsi- 
bility of the Federal Reserve Board, which acted against his 
protest; that the bank panic of 1933 was the most unnecessary 
panic in history, and that Roosevelt’s action as President-elect 
tended to precipitate the panic and his refusal to cooperate 
had an adverse effect on critical foreign problems. In Part One 
he describes the five stages of the United States depression. He 
points out the many constructive steps his administration took 
to counteract the crisis. 

The final section of this third volume describes the failure 
of Roosevelt under these policies to achieve domestic recovery, 
and gives a critical analysis of those times which, he believes 
brought about our present domestic crisis. 


> Compilation of State Tax Law Relating to Oil, Gas, and 
Mining Properties in New Mexico, Bulletin 32, by E. P. Ripley. 
Published by State Bureau of Mines and Mineral Resources, 
Campus Station, Socorro, New Mexico. Price, $1.50. Pages, 56. 

This booklet is divided into three sections dealing with 1) 
ad valorem and production taxes, 2) severance taxes and 3) 
sales taxes. In order to make this compilation of some benefit, 
reproduction of the forms currently used are appended. De- 
cisions of the Supreme Court are also mentioned, though no 
attempt is made to cover court decisions in detail. This compila- 
tion does not deal with corporate taxes nor with state in- 
come tax. 











THE NEW BEAVER “55” 
UNIVERSAL NIPPLE CHUCK 


Simple! Easy! Best for Use 
With Pipe Machines, 
Power Drives or 

Bench Vises! 





Pipe! Finger-tip 
Control! Nipples Easily 
Removed! No Wrenches Required! 


@ The last word in simplicity! Only 3 
parts—polished steel body, sliding plunger 
and a hardened steel threaded shank. 
Adapters for % up to 1%” pipe—no 
adapter needed for 2” pipe. Inserted pin 
holds sliding plunger in working position. 
All parts polished and rust-proofed. Packed 
in a compact, heavy-gauge sheet-metal kit 
box—can be bought without kit box if 
desired. Pays for itself by converting short 
pipe lengths into useful all-thread, close- 
thread or average nipples. Order today 
from your regular supply house. Immediate 
delivery! 


wit ky 


256-300 DANA AVE. + WARREN, OHIO 
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> Basic Mathematics for Engineering and Science, Van } »o,. 
his and Haskins. Published by Prentice-Hall, Inc., 70 } ifth 
Avenue, New York 11, New York. Price, $7.65. Pages, 6: !. 


This new text in college first-year mathematics, giv:s a 
working knowledge of algebra, trigonometry, and ani\ytic 
geometry. Algebra, trigonometry, and analytic geometr, are 
handled, each in turn. The presentation is slanted towar:: the 
needs of engineering and science students through the cor -:ant 
use of applications from their fields. Problems and illustra: ions 
are put in terms of mechanics, physics, electricity, and chemis. 
try. Explanations are designed to be largely self-teaching. The 
charts and graphs were chosen to give the students an im- 
mediate visual grasp of the applications. Eight tables are jn. 
cluded and many problems are given, with answers at the end 


of the book. 


> Electrical Well Logging Fundamentals, by Hubert Guyod, 
P. O. Box 2406, Houston, Texas. Price, $3.25. Pages, 164. 


This booklet contains an original printing of two papers and 
two charts, and a reprinting of most of the author’s papers on 
electrical logging, including the series of sixteen articles pub- 
lished in The Oil Weekly, and some recent papers such as 
“Resistivity Departure Charts,” “The Shielded-Electrode 
Method,” and “Principles of Microlog Interpretations.” Some 
new sections cover “The Induction Method and Resistivity and 
Potential Range of Common Sediments.” Another significant 
addition to the author’s previous work is a comprehensive 
“Bibliography on Electrical Logging” in which the items are 
classified chronologically under nineteen different subjects. 


» Spindletop, by James A. Clark and Michel T. Halbouty. 
Published by Random House, 457 Madison Avenue, New York 
22, N. Y. Price, $3.95. Pages, 298. 


“Spindletop” is the true story of the oil discovery that 
changed the world—of the events leading up to it, and of the 
boom days that followed. The first great American gusher 
changed the town of Beaumont, Texas, overnight. Men slept in 
boarding houses in relays, twenty to a room. At one time the 
oil was so plentiful that it sold for 3 cents a barrel, while water 
sold for $6 a barrel. Written by men who have grown up in the 
fields, this book brings alive the excitement and the bedlam that 
ushered in this new American era. It is enlivened by colorful 
portraits of the men who played a part in this great adventure 
that changed the destiny of industry. 

The story of the Lucas gusher, the effect it had upon the 
men who had a part in bringing it in, the people who lived in 
the town, the town itself, and on the history of the United 
States, is told in absorbing narrative form. 


>» The Dicky Bird Was Singing, by Bob Duncan. Published by 
Rinehart and Company, Inc., 232 Madison Avenue, New York 
16, New York. Price, $3. Pages, 282. 


This is a collection of stories about “men, women, and black 
gold”—a collection of myths, legends, folklore, and tall tales, 
which are the personal reminiscenses of the oil industry. The 
dirt farmers, the hangers-on, the do-or-die scientists, the fakirs, 
the swindlers, and the swindled, are characterized in these 
tales, which are funny, sad, and at times informative. The 
author uses as his theme the story that a bird made of cast 
iron, “whose voice is found in the hoarse squawk of a walking 
beam in need of oil,” approaches some men early in life; and 
once a man is visited by this Dicky Bird, he will never find rest 
until he has cast all else aside into the feverish search for oil. 
These stories, told by hundreds of oldtimers, are the stories of 
oil people, reflecting a way of life that is rapidly disappearing. 
but reflecting an era that made history. 


> A Manual on Underground Corrosion, published by Colum- 
bia Gas System, Inc., 120 East 41st Street, New York J7, New 
York. Price, 75¢. Pages, 37. 

This manual was designed to give operating personne! a bet- 
ter understanding of the general problem of corrosion. Three 
Columbia committees — gas production, gas transmission, and 
gas distribution — prepared the data. Columbia has received 
requests for the manual from several other companies, and 
therefore is making it available. 

The manual, which starts with an explanation and i!lustra- 
tion of the galvanic cell, is technically thorough and clearly 
illustrated with 52 drawings. It is written so simply that it can 
be understood by the layman. 
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